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BAND 36. Waftet 6. November 1914. N:o 300. 


Motet den 5 november 1914. 
Narvarande 35 personer. 

Ordféranden, hr Munruz, halsade de nirvarande Ledamé- 
terna vilkomna till forsta héstsammankomsten samt medde- 
lade, att sedan forra mébtet foljande Ledaméter aflidit: Direk- 
tér L. Keer, Kristiania, Grosshandlare E. Lewy, Stockholm, 
samt Bergsingeniér 8. F. Mérrstepr, Stockholm. 


Till nya Ledaméter hade Styrelsen invalt: 

Assistenten vid Danmarks Geologiske Underségelse Cand. 
Mag. Knup Jussen, Képenhamn, och Fil. Mag. Uno Sunpetiy, 
Upsala, bada foreslagna af hrr Gavelin och L. von Post, Fil. 
Stud. E. Nort, Stockholm, féreslagen af hrr Gavelin och 
Quensel, Kustos Dr Franz X. Scuarrer, Wien, foéreslagen af 
hr Grénwall samt Studeranden vid Tekniska Hiégskolan Da- 
NrEL ENnvAuu, Stockholm, pa férslag af Holmquist och Gavelin. 


Hr R. Sanpucren hoéll ett af karta, tabeller, profiler, foto- 
grafier och stuffer illustreradt foredrag om Lagundatraktens 
postglaciala utvecklingshistoria enligt den fossila florans vittnes- 
bord. 

Foéredraganden hade under somrarna 1911 och 1913 till- 
sammans med fil. lic. H. Autmann och fil. lic. C. Caruzon 
varit sysselsatt med kvartirgeologiska undersékningar i trak- 
ten af Ragunda i sydéstra Jamtland och darvid fatt pa sin 
lott att med ledning af dir befintliga rika vaxtforande lager 
och den exakta kronologi, som dar ar méjlig, utreda traktens 
historia ur vaxtgeografisk synpunkt. 

Prof. G. Dre Greer har visat, att sedimenten i den ar 1796 
uttappade Ragundasjén fro arshvarfviga och ha aflagrats i 
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oafbrutet tidssammanhang ofvanpa den hvarfviga leran. De 
kronologiska undersékningarna ha efter Dr Grrrs metod fort- 
satts af Cartzon. AHLMANN har behandlat omradet ur mor- 
fologisk synpunkt. 

Utvecklingshistorien dr i korthet féljande:. Nar inlands- 
isen afsmalte fran trakten, utgjorde denna en djup och bred 
fjord. Hogsta B. G. befinner sig nu cirka 240 m. 6. h. I 
denna fjord aflagrades hvarfvig lera. De V om isdelaren 
uppdimda issjéarna tappades successivt, och dessa tappningar 
ha registrerats i den hvarfviga Jeran genom abnormt maktiga 
hvarf, s. k. tappningshvarf. Det maktiga tappningshvarf, som 
afsattes, nar den sista resten af inlandsisen i Inlandsialfvens 
dalgang brast i tva delar, och den sista tappningen af den 
centraljamtska issjén fgde rum, har af De Gerr tagits till 
utgangspunkt for kronologin, och fran detta s. k. postglaciala 
skiljehvarf riknas nedat 1 den hvarfviga leran glacial tid, 
uppat i de yngre sedimenten postglacial tid. 

De aldsta vixtlamniagarna, som aro funna i Ragundatrak- 
ten, datera sig fran lager, afsatta cirka 600 ar efter inlands- 
isens ofvan omtalade bipartition, och utgéras af rester efter 
bjork och tall. Wlimatforbattringen vid slutet af istiden har 
alltsa fortgatt synnerligen snabbt, och en tallflora féljt den 
bortsmiéltande isen ganska titt i sparen. 

Landhéjningen fortskred alltjimt, och cirka 1050 ar efter 
bipartitionen isolerades Ragundasjén genom klipptréskeln vid’ 
Doda fallet. 

I lager, afsatta cirka dr 1100—1200 efter bipartitionen, har 
antriffats en rik flora, tydande pa lika varmt klimat som det 
som fdr narvarande rader i trakten. Déarefter foljer ytter- 
ligare invandring af en hel mingd arter, bland annat en del 
varmefordrande sadana, hvilka numera icke ga sa langt mot 
norr som till Ragunda. I lager atsatta omkring ar 1840— 
2250 efter bipartitionen finnas salunda bl. a.: 

Carex pseudocyperus 

Corylus avellana 
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Lycopus ewropaus 

Solanum dulcamara 

Stachys silvatica 

Ulmus montana 

Cirka ar 3500 efter bipartitionen ar Ragundasjén utfylld 
med sediment, utfyllnadsplanen fardigbildade, och Indalsalfven 
lokaliserad till en bestaémd fara i dessa utfyllmadsplan. Na- 
gon afsittning af arshvarfvigt sediment ar sdlunda ej langre 
méjlig, och den exakta kronologin kan ej foras langre fram 
an till denna tidpunkt. 

Kort efter det sjén blivit utfylld, intraffar en ny fas i ut- 
vecklingen, i det att en torrperiod intraéder, hvilken har till 
foljd, att Ragundasjéns hégvatten icke langre nar upp till den 
niva, som markeras af den gamla strandlinjen, utan haller sig 
pa en lagre sadan. Héarigenom komma stora delar af sjéns 
botten att dret rundt ligga torra. I sma depressioner i de sa- 
lunda torrlagda utfyllnadsplanen bildades torfmossar. Dessas 
lagringsférhalanden visa pa en kontinuerlig igenvaxning fran 
sma éppna golar till skogbérande torfmark. Ofvan det skog- 
forande lagret, hvilket utgéres af markerade horisontella stubb- 
lager, félja lager af hydrofil starrtorf och slutligen ater af sjé- 
mjéla, hvyilket visar att hégvattenstandet efter torrperioden 
anyo stigit till sin gamla niva. Beloppet pa hégvattnets sink- 
ning under torrperioden uppgar till minst 3,5 m. Under torr- 
perioden invandrar granen till trakten. Slutligen torrlagges 
sjén anyo genom katastrofen ar 1796. 

Sésom afslutning omnamnde foredr., att det alltsa tyvarr 
misslyckats att i Ragunda fora den exakta kronologin anda 
fram till nutiden. Dock ville han med ledning af de vunna 
resultaten gira nagra parallelliseringar mellan de olika perio- 
derna i Ragundasjéns utvecklingshistoria och de klimatiska 
perioder, i hvilka Surnanper indelat den postglaciala tiden, 
samt slutligen a4fven gira ett forsdk till uppskattning af denna 
tids lingd. Salunda jamnstalldes tiden 1000—8500 efter bi- 
partitionen med den atlantiska perioden, torrperioden med den 
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subboreala och tiden fran torrperiodens slut till 1796 med den 
subatlantiska perioden. 

Forséket till uppskattning af den postglaciala tidens langd 
grundades pa féljande fakta. I Ragunda kan man raékna fran 
isens bipartition 3500 ar framat. Héarefter sjunker hégvattens- 
nivan, och kort darefter (cirka 200 ar senare) invandrar granen. 
Tiden fér granens invandning i Narke ar arkeologiskt fast- 
stalld. Granen kan antagas ha ankommit till Ragunda wnge- 
fdr samtidigt med i Narke eller cirka 2000 ar f. Kr. Allt- 
sa tager var tiderékning sin bérjan cirka 5700 ar efter 
inlandsisens bipartition. Om man sedan ytterligare tillaigger 
de 1900 aren efter Kr. f., far hela den postglaciala tiden en 
langd af cirka 7600 ar. 


Med anledning af féredraget yttrade sig hrr G. De Gerr, 
SERNANDER, G. SAMUELSSON och féredraganden. 


Hr G. Dr GEER lyckénskade foredraganden till de vackra resulta- 
ten af hans undersidkningar, genom hvilka for férsta gangen verkliga 
tidsbestimningar erhallits for ett afsevirdt antal viixters upptriidande 
i vart land. Talaren hade, da han 1909 fodrst iakttog, att de viixt- 
forande Ragundalagren yoro arshvarfviga och kunde konnekteras med 
den af honom da uppmiitta standardprofilen, knutit stora forvantningar 
till ett planmiissigt studium af denna unika samling af siikert daterade, 
fossila herbarier.t Han trodde ocksa, att foredraganden genom sina 
omfattande arbeten lyckats pa ett synnerligen fortjinstfullt sitt belysa 
viktiga delar af denna mirkliga urkund. 


Herr SERNANDER framhéll, att den starka sandinblandning, som fére- 
draganden funnit i mossen 2 km N om landsviigsbron vid Ragunda, 
var af stort intresse. Sadana inlagringar af grus, sand och lera i de 
mossarne sammansittande organogena jordarterna kunde ge goda fin- 
gervisningar om de geografiska férindringar, eventuellt af allmin kli- 
matologisk innebérd, som de fasta striinderna undergatt. 

Sa ha svenska torfmossforskare i atskilliga torfmossar fran Skott- 
land, Scanodania och Fennoskandia pavisat, att torfven i den subatlan- 
tiska lagerseriens undre del ir starkt uppblandad med, understundom 
fullstindigt ersatt af fran sidorna nersvdmmadt grus, sand eller lera. 
Detta pekar i Ofverensstiimmelse med andra geologiska fenomen pa att 
det stora klimatomslaget i dfvergangen mellan brons- och jarnaldern 
var atfoljdt af starka och titt aterkommande slagregn, eventuellt 
abnorma snésmaltningar och tjillossningar. 


* A thermographical record of the late-quaternary climate. 
>Postglaziale Klimaveriinderungen». Stockholm 1910. Sid 308. 
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Pa alldeles andra klimatféreteelser hintyda de doliska sandaflagrin- 
gar, hvilka fodredraganden nu beskrifvit fran en subboreal lagerserie. 
Talaren hade vid ett foregaende tillfille? sékt visa, att det subboreala 
klimatet bort 6ka médjligheten for uppkomsten af lokal flygsand. 
IvAR H6cBom? hade emellertid férgifves eftersdkt flygsand i en mosse 
bland de senglaciala dynerna vid Mora, en terriing som synes ovan- 
ligt limplig fér uppkomsten af lokal sanddrift. Déremot hade tala- 
ren i Hannover (192711) funnit flygsand i subboreal Molznia-torf i 
Das tote Moor vid Steinhuder Meer. 

Hr A. G. Hiezom forevisade prof pa ishafslera fran Uppsala- 
trakten, som pa skiktytorna hade flera olikartade djurspar, tro- 
ligen mest af sma krustacéer. Sparen funnos talrikt i flertalet 
af 50:e till 80:a skikten nedifran réknat i S:t Eriks kakel- 
fabriks lertag vaster om staden.? Sparen framtridde bast pa 
de klyfningsytor, som vid lamplig torkningsgrad uppkomma 
i undre delen af skiktens sommardel, men afven de leriga vin- 
terskiktens éfre ytor visade, sarskildt innan profven torkat, 
ofta spar, som ibland voro sa talrika, att de bildade ett ore- 
diet virrvarr. Da salunda en tydligen individrik fauna fun- 
nits 1 det senglaciala hafvet sa nara intill isranden, torde 
man ha sa mycket mera skal antaga, att detta ocksa varit 
fallet vid tiden for de senare skiktens afsaéttning, ehuru spar 
daraf ej blifvit iakttagna pa grund af syarigheten att klyfva 
de mera leriga hvarfven efter skiktplanen. 

Med anledning af meddelandet yttrade sig hrr Muntue och 
foredraganden. 

Hr Watttn holl ett af kartor, diagram och tabeller i ljus- 
bilder, belyst foredrag om betingeiserna for uppkomsten af 
ajloppslésa sjoar tnom Noenomradet. 

Gave. hade i sin undersdkning éfver de postglaciala niva- 
och klimatforindringarna inom Noenomradet i norra Smaland 
uppvisat, hurusom under postglacial tid s4 stora vattenstands- 


1 RutGER SERNANDER: Stipa pennata i Vastergdtland. En studie dfver den 
subboreala periodens inflytande p& den nordiska vegetationens utvecklings- 
historia. Svensk Botanisk Tidskrift 1908. 

2 Ivan Hocrom: Finiglaziale Flugsandfelder in Dalarna. G. F. F. 35, s. 487 

® Samma slags spar forekomma ocksaé, ehuru sparsammare och mindre tyd- 
liga, vid Syartbickens och Bergsbrunna tegelbruk. (Senare tillagg.) 
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variationer agt rum, att en del af sjéarna inom omradet under 
vissa perioder maste hafva varit afloppslisa. Detta hade varit 
fallet med de uti det nordéstra tilloppsomradet belagna sjé- 
arna men sannolikt ej med sjalfva Noen. Da Hydrografiska 
byran inrittades hade Surnanper uttalat énskemalet, att denna 
fraga matte vidare utredas fran nutida klimatisk synpunkt, 
och i byrans arbetsplan hade pa foredragandens férslag upp- 
tagits en dylik undersékning af Noenomradet, »afseende att 
genom ett studium af forhallandet mellan nederbérd och af- 
rinning mojliggéra ett beddmande af, huru stora andringar i 
de nuvarande klimatiska forhallandena, spec. betraffande ne- 
derbérd och afdunstning, skulle vara behéfliga for att sadana 
klimatférhallanden skulle intrida, som man genom studium af 
traktens sjéar och torfmossar ansett sig béra sluta till hafva 
varit radande under vissa perioder af postglacial tid». 

Foredraganden redogjorde for organisationen af denna un- 
dersékning, inrittandet af ett flertal nederbérdsstationer a 
olika héjd, vattenstandsobservationer i Noen, dess af- och till- 
lopp, samt vattenmaingdsmitningar. Fér niarvarande hade 
dessa sistnimnda icke lett till ett afslutadt resultat, men af- 
bérdningskurvor funnos fér afloppet fran Noen samt fér det 
vastra tilloppet, Mjélarpsan. I den man férhallandena inom 
detta kunde éfverféras pa det spec. af GAvELIN undersékta 
nordéstra omradet, borde genom en undersékning af samban- 
det mellan nederbird och afrinning for den gangna 5-arspe- 
rioden en viss inblick i fragan redan pa nuvarande stadium 
kunna fas. 

Fr Mjolarpsan erhdll man en medelnederbérd fér perioden 
af 695 mm, en afrinning af 320 mm, d. v. s. en afrinnings- 
procent af 44,5 %; fér Noens aflopp voro motsvarande tal, for 
nederbérden 615 mm, for afrinningen 227 mm, afrinnings- 
procenten = 36,4. Dessa afrinningskoefficienter voro anmark- 
ningsvardt laga. 

For att undersdka sambandet, sddant detta framginge ur 
de vixlande arsvirdena fdr nederbérd och afrinning, anvande 
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foredraganden korrelationsmetoden och redogjorde nagot fér 
densamma. 

For Mjélarpsan erhélls en korrelationskoefficient r = + 0.97 
+ 0.02 och sambandsekvationen (om y = afrinningen, x = ne- 
derbérden) y = 1.19 x — 507. For Nobyan erhélls r == + 0.94 
+ 0.04 och sambandsekvationen y = 0.65x — 173. Dessa 
mycket héga varden pa r visade, att man i varje fall for det 
undersékta nederbérdsgebitet mycket nara kunde uttrycka 
sambandet med ett lnjart uttryck. De visade dfven, att felen 
uti vardena pa nederbérd och afrinning icke kunde vara stora. 
Fér sambandet mellan nederbirden inom Mjélarpsan, bestaimd 
genom endast stationen Nétekulla, och nederbérden i hela om- 
radet erhdlls r = + 0.998 + 0.001 och sambandsekvationen 
X, = 0.795 x, + 62. Detta visade, att man, for ett sadant enhet- 
ligt mindre omrade kunde, darest sambandet blivit bestimt, 
noja sig med mycket farre antal observationsstationer. 

Om man utdroge de linjer, som salunda bestimts for sam- 
bandet mellan afrinning och nederbérd, tills de skuro x-axeln, 
erhélles den nederbérd, fér hvilken afloppslishet intradde. 
For Mjélarpsan blefve y=0O for x= 426 mm, for Nobyan 
y=0 for x = 266 mm. Dessa varden syntes alltsa antyda, 
att verkligen afloppsléshet borde intrada forr for tilloppsom- 
radet an for hela sjéomradet, sdsom Gavelin pavisat for ett 
annat tilloppsomrade. 

Foredraganden visade, att detta dock stitte pa stora sva- 
righeter att antaga, i det att det ur ekvationen for Nobyan 
under antagande af att x —y =z, hvarest z = afdunstningen, 
foljde, att det absoluta vardet 4 afdunstningen 6kades med 
ékad nederbérd men daremot for Mjélarpsan filjde, att detta 
virde minskades med dkad nederbord, hvilken sistniémnda kon- 
sekvens maste anses orimlig. 

Det fordrades darfor fortsatta undersékningar, spec. fran 
ocksi de andra tilloppsomradena, for att afgéra, huruvida 
dessa ekvationer vore fullt sikra. Skulle da dessa uttryck 
bekraiftas, torde man vara tvungen sdka anledningen till att 
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tilloppsomradets férlustsiffra (x — y) sdlunda dkades med 
minskad nederbérd uti grundvattensaflopp. Afven detta stotte, 
sdsom féredraganden visade, pa den svarigheten, att, om da 
afdunstningen finge variera efter samma lag som fér Noen- 
omradet, grundvattensafloppet blefve stérre for mindre neder- 
bird, hvilket jamval forefoll osannolikt, men dock méjligen 
kunde sattas i samband med vara leriga jordarters permeabili- 
tetsforhallanden. 

I hvarje fall visade de preliminara resultaten, att det icke 
fordrades nagon s& synnerligen stor minskning af medelneder- 
borden fér att afloppslishet borde intraffa, 1 det att arssiffror 
A nederbirden om 3—400 mm icke séllan forekommo, t. ex i Jén- 
képing och Linképing, under nuvarande klimat, liksom ocksa 
medelnederbérden p&é Oland och delar af Kalmar lan icke aro 
sa synnerligen mycket storre. 


I anslutning till féredraget yttrade sig hrr A. G. Héesom, 
G. Dre Gurr, GAVELIN, HessELMAN, SERNANDER, S. JOHANSSON 
och féredraganden. 


Hr GAVELIN hade med stérsta intresse erfarit, att de hittills vanna 
resultaten af féredragandens omfattande viktiga undersékningar 6fver 
nederbérd och afrinning inom Noenomradet gingo i samma riktning 
som talarens pa geologiska grunder fotade slutsatser. Af stérsta vikt 
blefve nu att erhalla afrinningssiffror Afven for det af talaren sasom 
periodvis afloppslést befunna Vinstern-Kalfven-Frucken-omradet. 

Ehuru talaren nog trodde, att man ifran sistnimnda omrade kunde 
erhalla for det nirmaste iindamalet anvindbara afrinningsvarden i ka- 
nalen vid Udden, ansag han, att det for den fulla belysningen af de i 
hans afhandling behandlade fragorna skulle hafva varit lyckligt, ifall 
det pa nagot siitt varit mdjligt att kollationera virdena vid Udden 
med atminstone ett par samtidiga mitningar (den ena vid lagvatten, 
den andra vid hdégvatten) vid Kvarnarp. Utom énskvirdheten i och 
for sig att fa ett sa direkt mitt som mdjligt pa de minsta forskjut- 
ningar, som krafvas fér intriidandet af afloppsléshet hos sjésystemet, 
yore cn sadan kollationering énskyird af tva speciella skil: 1) Sjén 
Fruckens niva bestimmes till en ringa del (bortat 1,5 meter) af upp- 
diimning genom torf i sjéns sédra ande, och ehuru férhallandena, sa 
vidt talaren nu kunde erinra sig, inom detta uppdimmande torfparti 
talade emot nagon nimnviird vattencirkulation ifrin Frucken genom 
torfgebitet, funnes dock mahiinda méjlighet for en sidan (t. ex. vid 
hégvatten). 2) Genom talarens undersékningar vore det sa godt som 
steg for steg konstaterat, att det fordom afloppslisa sjésystemet be-— 
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gransades af fast berg eller, pa nagra stillen, af hardt packad moran 
och issjélera. Blott pa ett enda stiille (strax O. om Kvarnarppasset) 
ginge en helt liten rullstensas ifran den torfmark, genom hvilken af- 
loppsan slingrar sig, och ned mot Noen under sadana férhdllanden, 
att méjligheten af en af asen tilltippt ligre rinna i berget ej vore 
utesluten. Talaren hade icke sett nagot indicium pa en vatteninfiltra- 
tion i denna as ifran sjésystemet och hdlle af flera skil en sadan for 
osannolik, men han ansag det dock f. n. omdjligt att bestimt forneka, 
att en sadan skulle kunna aga rum vid hdgt vattenstand. Nagra jiim- 
forelsemitningar — ifall sadana kunna anstillas — vid Kvarnarp 
borde kunna belysa denna fraga. 

Fér bedémandet af hvilka forskjutningar i nederbérd och afdunst- 
ning (+ underjordiskt afléde fran vattenomradet) som krafvas for upp- 
komsten af afloppsléshet for vissa sjéar aifvensom for forstaelsen af det 
faktum, att andra nirliggande och under samma klimatférhallanden 
befintliga sjéar samtidigt icke blifva afloppslisa, finge gifvetvis afven 
sadana omstindigheter inom resp. draneringsomraden.tagas i beaktande 
som beskaffenhet och férdelning af berg och lésa jordslag, vegeta- 
tionen, m. m. Sirskildt ville talaren i detta samband interpellera nar- 
varande specialister, huruvida man hade material att afgdra, hvilken 
inverkan som intradandet af en torrperiods klimatférhallanden skulle 
utéfva pa den relativa vattenmiingd, som da afrunne fran en torfyta. 
Om, sasom inom Vinstern-Fruckens hela drineringsomrade varit fér- 
hallandet, massor af forut sanka karr forvandlas till skogsmark, sa 
minskas tydligtvis 4 ena sidan insolationen pa karrytorna och forsya- 
gas likaledes vindarnas inverkan, genom hvilka bada omstindigheter 
afdunstningen ifran kirrytorna maste nagot minskas. Men i gengild 
kommer ju skogen att upptaga vatten. Talaren hade fér sin del haft 
den fodrestillningen, att sistnimnva faktor mojligen skulle mer an upp- 
viga de i motsatt riktning verkande, sa att utvandringen af skog pa 
de férut tridlésa kirren skulle astadkomma, att en ringare del af den 
pa dem fallande nederbérden komme yattendraget tillgodo in férut. 
Om sa vore férhallandet i nagon afseviird grad, skulle denna omstiin- 
dighet afven medverka till uttorkningen, och en Anna mindre forskjut- 
ning af klimatfaktorerna erfordras fér intride af afloppsléshet inom 
vissa driineringsomraden med sirskildt stor procent karr- och mossmark. 
Faktiskt upptoge sadana kirrmarker inom det fordom afloppslésa 
Vainstern-drineringsomradet en mycket storre del af arealen 4n inom 
Noenomradet i dess helhet. D4arest skogens utvandring pa kirrmar- 
kerna verkligen skulle kunna utdfva nagon afseviirdt uttorkande inver- 
kan, skulle alltsi afven denna omstindighet i sin man bidraga till att 
gora Vanstern-sjésystemet periodiskt afloppslést, utan att detta nédvan- 
digt behoft blifva fallet med Noenomradet i dess helhet. 


Hr HesseLMAN ville som svar pa hr GAVELINS interpellation till 
botanisterna meddela nagra resultat ur skogsférsdksanstaltens pagaende 
undersékningar Ofver skogarnas férsumpning. Vid Lesjéfors bruk i 
Virmland hade forsdksanstalten anlagt ett forsdksfalt i en svagt fér- 
sumpad lid, bevuxen med dalig granskog. Fér c:a 60 ar sedan hade 
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pa denna lid inom ett omrade af ett par hektar planterats lirk, som 
eee lat sig synnerligen val. Produktionen har uppskattats till e:a 
7 kbm per fr och hektar, medan granskogen producerar omkring 1 kbm. 
I marken under lirkbestandet sjunker grundvattnet under sommaren 
mycket starkare in i omgifvande granskogbevuxna mark. Skillnaden 
kan uppga till omkring 1 m., i synnerhet pa forsommaren, da larkens 
transpiration ir liflig. Under vintern fr skillnaden mellan grundvat- 
tenstindet i larkskogen och granskogen obetydlig. Hir har man sa- 
lunda ett exempel pa att en lifligt viaixande vegetation kan sinka 
grundvattenstandet och saledes paverka afrinningen. Andra férsdk, 
som for nirvarande paga i Pite kronopark i Norrbotten, synas ge vid 
handen, att i de granskogar, som man pligar kalla fér ovaxtliga eller 
svagt viixtliga, vattenférbrukningen fr sa obetydlig, att skogen ej 
sinker grundvattensstandet. Undersdkningarna iro emellertid ej af- 
slutade, sa att nagot bestiimdt uttalande kan fdr narvarande ej géras. 
Talaren ville halla fér troligt, att den skog, som under subboreal 
tid funnits pa vara mossar, knappast kunnat 6ka deras afdunstning 
jimférdt med en nutida kal mosses. En svagt vixande skog forbru- 
kar jimforelsevis ringa miingder med vatten, men beskuggar marken, 
hvars afdunstning dairigenom nedsittes. En del andra undersékningar 
vid férsdksanstalten hade dessutom visat, att en i ytan blét mosse 
torde afdunsta lika mycket som en vattenyta, men att en i ytan mera 
torr mosse afdunstar hdgst afseviirdt mycket mindre. En narmare 
redogérelse fdr dessa undersdkningar kommer att inflyta i skogsfér- 
sdksanstaltens meddelanden. 


Hr SERNANDER: Fr uppfattningen af afdunstningsférhallandena 
fran de vixtsamhiillen, ur hvilka de subboreala uttorkningshorizonterna 
framgatt, iir det att anmirka, att de ej siillan bildats af Betula odo- 
rata—Alnus glutinosa-skogar och afven af timligen vixtliga tallskogar, 
hvilkas transpiration torde varit afseviird. 

Talaren uttryckte sin stora tacksamhet till dr WALLEN och Hydro- 
grafiska Byran fdr den for uppfattningen af var postglaciala klimat- 
historia grundliiggande undersdkning 6fver villkoren fér uppkomsten 
af afloppslésa sjéar, som nu igangsatts. Han ville framstilla en viad- 
jan till Hydrografiska Byran att i denna sin undersdkning inrycka en 
studie éfver de helt siikert ganska talrika sjéar inom landet, som nu 
stodo afloppslésa. Genom sommarens och héstens ringa nederbird och 
héga temperatur hade vattenytan i vissa sjéar denna hést bragts un- 
der passpunkten. Det sag ut som om detsamma skulle intriiffat afven 
det stora virmearet 1901 med dess subboreala klimattyp. Sa t. ex. 
stod vattnet i den just nu afloppslisa Valloxen i Uppland under pass- 
punkten hela hésten 1901 och stérre delen af vintern 1901—1902, 
medan den nedanfér liggande Saibysjén hvarken di sjénk ner under af- 
loppstréskeln eller nu tyckes komma att géra det. 


Hr HSSELMAN ville gentemot hr SERNANDERS yttrande, att en 
»Bruchwald> sannolikt 6kar mossens afdunstning, girna medge detta, 


men om den tallskog, som i manga fall vuxit ay mossarna, dkat af- 
dunstningen, vore vial mera ostikert. 
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Hr S. JOHANSSON framhdll, att den af hr WALLEN uppvisade mycket 
stora korrelationen mellan arsnederbérdens storlek och afrinningspro- 
centen syntes stérre, an man egentligen vore beriittigad antaga den vara, 
ty en faktor, som icke hiir medtagits, nimligen nederbérdens férdel- 
ning under aret, spelade en mycket stor roll. Om t. ex. neder- 
borden kommer sasom regnskurar med mellanliggande torkperioder, 
stannar den kvar i de ytligaste jordlagren och afdunstar hastigt vid 
torr viderlek; samma nederbirdsmingd ater, samlad till ett stérre 
regn, ricker att genomfukta jordlagren till ett stérre djup och undan- 
drages dirigenom afdunstningen samt kommer i stillet att afrinna som 
grundvatten. 
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Sekreteraren anmalde for intagande 1 Férhandlingarna: 
Jou. Cur. Mozere: Nya bidrag till kannedomen om Sveriges 
silurcirripeder. 
Hans W:son AutMann: The morphology of the Arpojaure, a 
postglacial lake in Torne Lappmark. 
Orro Gertz: Fossila zoocecidier 4 kvartira vaxtlamningar. 


Vid méotet utdelades n:o 299 af Férhandlingarna. 


~ 


GEOL, FOREN. FORHANDL. Bd 36. Haft. 6. Nov. 1914. 401 


oY 
Die Schleifhiirte der Feldspate. 


Von 


P. J. Hotmauist. 


Nachdem es sich erwiesen hatte, dass die Methode, mittels 
gegenseitigen Abschleitens von Spaltstiicken und Kristallen 
den relativen Abnutzungswiderstand der Minerale zu bestim- 
men, genaue Resultate lieferte und leicht zu handhaben war, ! 
schien es mir von Interesse, die Hirtevariation einer isomor- 
phen Mischungsreihe mit dieser Methode zu untersuchen. 
Dabei lag es nahe, die Feldspate zuerst zu priifen, weil sie 
meistens in geniigend grossen Kristallen erhalten werden kén- 
nen, und weil ihre chemische Zusammensetzung und die physi- 
kalischen Eigenschaften genau bekannt und von besondere1 
Wichtigkeit fiir die Isomorphielehre sind. 

Das Material fiir die Untersuchung erhielt ich z. T. aus 
den Sammlungen der hiesigen Technischen Hochschule, ferner 
durch Kinkauf aus der Krawntz’schen Sammlung und dem 
Mineralien-Comptoir von GREBEL, WENDLER & Crz in Genf. 
Sehr wertvolle Exemplare von Albit, Oligoklas und Labrador 
erhielt ich aus dem Kel. Schwed. Reichsmuseum und den 
Mineralogischen Instituten der Stockholms Hégskola und der 
Universitit in Kristiania durch das giitige Entgegenkommen 
der Herren Professoren Hs. Ssécren, H. BAckstROM und W. 
C. Bréacur. In sehr bereitwilliger und freundlicher Weise 
hat mir Herr Professor W. Luczizky in Warschau Handstiicke 
der grobkristallinischen Norite aus Siidrussland gesandt und 


1 Geol. Foren. Férh., Bd. 23 (1911): 281. 
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Angaben iiber die Zusammensetzung ihrer prachtvollen Labra- 
dorfeldspate mitgeteilt. Bei der Auswahl von Material hat 
mir auch Dr. G. Fuwx freundlichst geholfen. Fiir all diese 
Unterstiitzung méchte ich hiermit meinen warmsten Dank 
aussprechen. 

Die Ausfiihrung der Schleifversuche habe ich nur in einigen 
Hinsichten etwas verandert. Es hatte sich als nétig erwiesen, 
das kiufliche Karborundumpulver durch Abschlimmen von 
eingemengten gréberen Kérnern und kolloidalen Massen zu 
reinigen, um dadurch ein homogenes und in allen Versuchen 
gleiches Schleifmittel gebrauchen zu kénnen. Im allgemeinen 
bestand bei den im Folgenden angefithrten Versuchen das 
Schleifmittel aus Kérnern von 0.006—-0.012 mm und sehr 
scharfeckigen Formen. Anfanglich liess ich jeden Versuch 
10—20 Minuten fortdauern. Spiter beschrankte ich die Zeit 
auf 10 Minuten und fand es dann nach einiger Ubung még- 
lich, eine hohe Gleichmissigkeit bei dem Schleifen zu erzielen. 
So verlor beim Versuch 5 (Quarz gegen Albit) der Quarz bei 
sechs auf einander folgenden Abschleifungen, die jedesmal 10 
Minuten dauerten, bezw. 2.6, 3.5, 3.7, 3.8, 3.7, 3.4 mg an 
Gewicht. 

Bei der Untersuchung der Feldspate trat eine Konstanz 
der Schleifresultate oftmals nicht sofort ein, sondern erst 
nach dem vierten oder fiinften Versuch. Besonders zeigten 
die (001)-Flachen ein solehes Verhalten, und bisweilen schwank- 
ten die Werte, naimlich falls die Basisebene Perlmutterglanz 
hatte, ziemlich stark. Im Ganzen waren aber schon die ersten 


Resultate, die ich mit den Feldspaten erhielt, ttberraschend 
regemissig. 


I. Adular. 


Von diesem Feldspat standen mir einige schéne, klar durch- 
sichtige Stiicke zur Verfiigung. Auf den beiden Spaltflichen 
waren aber Andeutungen eines perlmutterartigen Glanzes vor- 


handen, ein Zeichen dafiir, dass schon Spalten parallel den 
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Tabelle 1. 
Adular gegen Quarz. 


Vd,: Vd, gibt das Verhaltnis der Verluste in Volumen berechnet an. H ist die 

Harte (Abnutzungswiderstand), bezogen auf den Wert 1000 fiir die (0001)- 

Flache des Quarzes. Korngrésse des Schleifpulvers (Karborundum) 0,006— 
0,012 mm. Dauer jedes Schleifversuches 10 Minuten. 


| Quarz: Sp. G. = 2.65 
Quarz auf (0001) | Adular L (001) ; (010) Matlor 3s: 5 = 2.57, 
Gewicht |Verlust: D,| Gewicht |Verlust: D, Daa) Vd,: Vd H 
1 2I| 2 1 2 1 
3.4916 g | 3.5647 y | Mintel | 
0.0034 g |. 0.0056 g | (1.65) | 
3.4882 > 7 3.5591 » | | 
ee 0.0034 » | | i 0.0077 » || 2.26 | 
on 8 Hh <OsO0 > } : 
0.0040. » 0.0089 » | 2.22 2.94 2.31 433 
3.4808 » 8.5425 » 
0.0035 » 0.0077 » |) 2.20 
SIGS os (I | 3.5348 » y lip ere 
0.0044. »> 0.0100 » 2.27 
3.4729 » | 8.5248 » 
a i i | 
1] | | 
Quarz auf (0001) | Adular auf (001) | 
| 
ae sat a | | | 
3.4729 ¢ || 3.5248 
| ates 0.0048 g | 4 | 0.0207 g || 4.31 | | 
| 34681 > Ow | D0! > | Ree uAlor | 
iets 0.0037 » Moree ee 0.0184 » | 5.0 5.02 5.18 193 
¢ 0.0035 » 0.0177 » | 5.06 
8.4609 » i | 3.4680 » La). \ eee | 
| 0.0034 » 0.0191 » | 5.71 
3.4575 > 3.4489 » i 
Quarz auf (0001) Adular auf (010) — | 
be adsts | 8.4489 ¢ | 
taken 0.0038 g | 2 0.0099 g | 2.61 | 
3.45387 > | “ | 3.4890 > | _ | 
| 3 0.0039 > | ae 0.0086 » || (2.21) 
| 3.4498 » | | 3.4804 > | 
0.0023 »1|) 0.0048 »1]] (2.09) | ; 
D.4475 > ee || 3.4256 » eas 2.55 2.63 350 
| 
3409 | 3.4022 » | | | 
; | 0.0040 » | : 0.0097 » | 2.42 
A057 | 3.3925 » : 
| "| 0.0042 » || 0.0110 » || 2.62 
| 3.4015 > | | 3.3815 > 


1 Diese Werte sind durch Schleifen wahrend nur 5 Minuten erhalten. Wegen 
Abfallens kleiner Fragmente von dem Quarzprobestiick wurden beide Stiicke 
neugeschliffen und ihre Ecken und Kanten abgerundet. Die in Klammern 
gesetzten Zahlen wurden beim Berechnen der Mittelwerte ausgeschlossen. 
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Spaltrichtungen sich gedffnet hatten. Beim Schleifen auf der 
(0001)-Flache des Quarzes (Lab. 1) zeigten die Werte fiir die 
(001)-Flache des Adulars ein starkes Schwanken, und auch 
bei der (010)-Flache tritt dieselbe Unstetigkeit hervor. Senk- 
recht auf den Spaltrichtungen wurde dagegen eine Konstanz 
bald erreicht. Die erhaltenen Werte fiir die Harte weichen 
von den bei meinen friiheren Versuchen! gefundenen sehr 
bedeutend ab, naémlich: 


3s : ress fritheren Ver- Variation bei den 
Hirtezahl bei den jetzigen aeliets jetzigen Versuchen. 
rane) a) es ue 193 316 225—170 
(O10) 5 ee 350 478 464—370 
>» . (001): (010) 433 493 441—414 ? 


Die Ursache der bedeutenden Variation bei den Werten fiir 
(001) und (010) im Adular muss ohne Zweifel in der hoch 
entwickelten Spaltbarkeit dieses Minerals gesucht werden. 
Auch in anderen spéter zu erwihnenden Fallen hat es sich 
gezeigt, dass auf Flachen, denen parallel eine ausgepragte 
mit Perlmutterglanz verbundene Spaltbarkeit vorhanden ist, 
beim fortgesetzten Schleifen die spezifischen Gewichtsverluste 
bis zu einem Maximum zunehmen. Wird dann die Flache 
auf einer Eisenscheibe rasch neugeschlitfen, so erhaélt man bei 
erneutem Versuch zuerst kleinere Werte, nach und nach aber 
wieder gréssere. Die Beanspruchung der Spaltflachen bei der 
Schleifprobe besteht ausser in dem Abreissen sehr kleiner 
Hragmente wahrscheinlich in einer Auflockerung tiefer lie- 
gender Spaltschichten, wodurch die Kristallsubstanz fiir die 
spateren Priifungen gewissermassen weicher geworden ist. Der 
erste Wert reprasentiert also nicht die totale Einwirkung des 
Schleifens auf diese Kristallsubstanz. Als stérendes Moment 
spielt auch die im Kristall schon vorhandene Auflockerung 


iia. ¢., Seite) S05: 


* Der erste Wert fiir D,:D, (1.65) ist in der Variation nicht mit einbe-. 
griffen. 
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parallel den Spaltflachen mit, die sich durch den Perlmutter- 
glanz verrét und eine sprungweise Erniedrigung des Abnut- 
zungswiderstandes verursacht. 

Den von mir frither angegebenen Werten fiir den Abnut- 
zungswiderstand des Adulars lagen nur wenige Bestimmungen 
zugrunde.t Das bei jenen Versuchen angewandte Schleif- 
mittel enthielt auch eingemengte gréssere Korner, wodurch 
eine bedeutend kraftigere Abnutzung der Probestiicke bewirkt 
wurde. 


II. Mikroklin. 


Zur Untersuchung benutzte ich ein Spaltstiick von blass- 
rotem Mikroklin aus Ytterby. Derselbe hat nach I. Norpsn- 
SKJOLD ? eine Zusammensetzung von ungefaihr Or,,Ab,;. Sein 
spezifisches Gewicht betrug 2.56. Die Diinnschliffe zeigen, dass 
wenigstens ein Teil des Albitgehalts in der Form von per- 
thitischen Albitschniiren in die Mikroklinsubstanz mechanisch 
eingemenet ist. Wieviel Albitsubstanz der Mikroklin als 
isomorphe Beimischung enthielt, blieb also unbestimmt. Die 
Spaltbarkeit, wiewohl sehr vollkommen, war doch weniger 
ausgeprigt als beim Adular. Ein Perlmutterglanz fehlte, und 
die Peiluziditét war die den Pegmatitfeldspaten eigene, d. h. 
die Substanz war als ein wenig opak und nur kantendurch- 
scheinend zu bezeichnen. 

Die Schleifversuche zeigten (Zab. 2) ein viel regelmissigeres 
Verhalten als beim Adular. Die Durchschnittswerte der bei- 
den Substanzen stimmen aber sehr gut tiberein, und die Hiarte- 
zahlen sind daher nur wenig verschieden. Diese Uberein- 
stimmung ist um so bemerkenswerter, als die innere Struktur, 
die Herkunft und Bildungsweise des Mikroklins sehr ver- 
schieden von denjenigen des Adulars sind. 


1 T, c., Seite 290. 

2 Der Pegmatit yon Ytterby. Bull. of the Geol. Institut of Upsala. Vol. 
IX (1908). 

29—140222. G.F. F. 1914. 
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Tabelle 2. 
Mikrolin gegen Quarz. 


Die Bezeichnungen sind dieselben wie in der vorigen Tabelle. Korngriésse des 
Schleifpulvers und Dauer der Versuche gleichfalls wie im vorigen Falle. 


Quarz: Spe Gore 
Mikroklin: » >» = 2.56 


Quarz auf (0001) | Mikroklin auf (001) | 


Gewicht ‘Verlust: D,| Gewicht |Verlust: D,) Deeb, Vidoes Vd, lhe 
lI | | 
| | | | | 
| 3.1909 g 5.5977 g | — 
Le | 0.0052 g 0.0250 g | 4.81 / 
3.1857 > | | 5.5727 » ier 
| 0.0065 » || | 0.0320 » |) 4.92 | | 
3.1792 > | | 5.5407 » | | 
i | 0.0048 » || 0.0217 » || 4.52 4.69 |- 4.86 206 
| 3.1744 > | || 5.5190 » | 
: | 0.0059 » : 0.0267 » 4.54 | | 
3.1685 > | 5.4923 » | 
i 0.0061 > | 0.0286 » | 4.69 
3.1624 » 5.4637 > | | 


Quarz auf (0001) | Mikroklin anf (O10) | 


7 ] ot | | 
| | | | 
} | | | | 


3.1624 g | ate | 5.4466 g | ‘ | 4 
0054 q | 7 0151 (2.80) 
3.1570 » 9 | 5.4315 » | hee! | ‘ | | 
e 0.0064 >| | 0.0159 » || 2.48 | 
3.1506 » 5.4156 » | | APE Cee | 
f 0.0060 » | _ | 0.0153 » | 2.55 2.57 | 2.66 374 | 
3.1446 >» | Ouned | 9.4003 » | 0 9 | 
0060 » 0159 » || 2.65 | 
3.1386 > 5.3844 » | ; | 
0.0054 » | 0.0141 » || 2.61 
3.1332 » | | 5.3703 > | | | | 
z 4 ] | 
rte uarz auf (OOOL Mikroklin | | | 
t ( y | 1 (001):(010) ‘| | | 
~— = as — a mC i] 1 | 
| i | 
| 3.1882 g ons 5.8703 g 0 | | 
; 0044 g | ; .0097 g || 2.20 
| 3.1288 > 0 7 | 5.3606 > fe | | 
Be Ff | 9 5 2 c | 
| 84960 > ae a) Raborid) e he eeaeel 454 | 
| ).0048 » ).0102 » 
3.1202 » Wagers) ee es / | 
beaeas | 0.0039 » || _ 0.0083 » || 2.13 | | 
eo wLos. Oipote> | 


III. Sanidin. 


Die Sanidine, tiber welche ich verfiigte, stammten aus dem 
bekannten Vorkommen bei Drachenfels. Dieselben eignen sich 
wegen ihrer Briichigkeit und ihres Reichtums an Hinschliissen 
nicht besonders gut zu Hartebestimmungen. Durch Kochen 


Bd 36. H.6.] DIE SCHLEIFHARTE DER FELDSPATE. 407 


Tabelle 3. 


Sanidin gegen Quare. 


Bezeichnungen und Verfahren beim Schleifen wie vorher angegeben. 


| Quarz: Sp. G. = 2.65 


| Quarz auf (0001) | Sanidin auf (O01) Saudia at Sere 


Gewicht |Verlust: D,| Gewicht |Verlust: D,| D,:D,  |Vd,: Vd, H | 
OO 
| 880789 | 9 5.7088 9 | 9 sant a | Mittel 
| (Oe 7g || “ | 0.036 | (3.37 | 
| Baodt >|. 7 lexeezs. » | ee Kee) | 

Bars 0.0101 » ae 0.0456 > | 4.51 j 4 4 

0.2870 » 0.62 » 4.45 57 | 219 

eal 0.0105 » 0.0461 > | 4.39 a 

3.2765 » | 5.5758 » | | 
ae 0.0118 » || | | 0.0465 > |) (3.94) | | | 

3.2647 » 5.52938 » | | 
| Quarz auf (0001) | Sanidin auf (010) | 
_ - | ——__—____— | 

| | | 

3.2647 ¢ 5.5293 g | | 
J 0.0111 g || _ J 0.0403 g | 3.63 | 
| 3.2536 > MINE | 0.4890 > | 0 88 sel ee | 

Sen CAE Rang seh ee | BT Nenr2e5 

0.0142 » 0.0599 » || (4.22) | 
Pe O.2252es: | 5.3760 » 
a |) Wxoity Sy yee | 0.0420 > || 3.65 | | 

3.2137 » | 9D 3340 > | | | 
oo ———————$$ | 
| | 
| Quarz auf (0001) | Sanidin L (001): (010) | 
|" rant <tc ee I a ame 

3.2187 5.3340 
| 2 | 0.0048 g 7) oor g || 2.48 
| 3.2089 » ian 5.3221 » avere ee | | 
| 0.0057 >» | | O.0141 >» a) [oer 

3.2032 > " "| 5.3080 » | ety RGIS. O92 OOS 
| 0.0064 » 0.0173 » || (2.70) 

3.1968 » 5.2907 » 

0.0059 » 0.0152 » 2.58 

3.1909 > | | 5.2755 > | I 


in Kanadabalsam konnte aber die Festigkeit des Probestiickes 
bedeutend verbessert werden. Die in den Schleifflachen sicht- 
baren Einschliisse, welche aus dunklen Mineralkornern bestan- 
den, wurden durch Bohren mit einer Priapariernadel entfernt. 
Die Spaltbarkeit war weniger hervortretend als die der Quer- 
flache annihernd parallele unregelmassige Absonderung. Das 
spezifische Gewicht schwankte wegen der Anwesenheit von 
mineralischen LKinschliissen und Gasporen nicht unbedeutend. 
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Die reinsten kleinen Fragmente zeigten in der Thoulet’schen 
Fliissigkeit das spez. Gewicht 2.582. 

Von den Drachenfels-Sanidinen sind 5 chemische Analysen 
veroffentlicht worden.! Laut derselben ist die chemische Zu- 
sammensetzung durch einen bedeutenden Gehalt an Natron 
charakterisiert. Die in verhaltnismassig spaterer Zeit, ném- 
lich von Scumipr? und Lempere® ausgefiihrten Analysen zei- 
gen 8.00—9.31% K,O und 4.67—4.52 % Na,O nebst 1.49— 
0.76 % CaO, welche Zahlen einer isomorphen Mischung von 
ziemlich nahe Or,(Ab,An), entsprechen. Das eigentiimliche 
Verhalten, welches der Sanidinfeldspat bei der Hartepriifung 
im Vergleich mit den anderen Or-Ab-Feldspaten aufweist 
(vergl. Tab. 8 und das graphische Schema auf 8. 429), macht 
eine nihere Untersuchung der Schleifharte der natronreichen 
Sanidine sehr wtinschenswert. 


IV. Natronorthoklas. 


Zur Untersuchung benntzte ich Spaltstiicke von einem Na- 
tronorthoklas aus Fredriksviirn in Norwegen. Dieselben hatten 
erauschwarze Farbe und glinzende Spaltflachen. Im ganzen 
ist diese schéne Feldspatart auch sehr homogen, aber hier und 
da erscheinen (besonders in den (010)-Flachen) hellfarbige 
Adern von perthitisch eingeflochtenem Plagioklas. Die Spalt- 
barkeit war sehr ausgeprigt und besonders die der (001)- 
Flache mit Rissigkeit oder Aufblatterung verbunden. Das 
spez. Gewicht betrug 2.584. Dieser Feldspat entstammt den 
geologisch zusammengehirigen Vorkommen von Natronortho- 
klas, Natronmikroklin, Mikroperthit und Kryptoperthit des 
Fredriksvirn—Laurvikgebietes in Siid-Norwegen, deren Zu- 
sammensetzung zufolge Bréceer* das Mischungsverhaltnis 


' C, Hinrze: Handbuch der Mineralogie. 
2 Tscherm. Mitth., N. F. 4 (1882): 12. 

3 Z. d. d. geol. Ges. 35 (1883): 603. 

4 Zeitschr. f. Kryst. XWI (1890): 529. 
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Natronorthoklas gegen Quarz. 


Bezeichnungen wie vorher. 


Die Zeit fiir jeden Schleifversuch schwankte 


zwischen ungefahr 10 bis 20 Minuten. 


I ar 
Natronorthoklas | Quarz: Sp. G. = 2.65 
Riera ant (0001) auf (U10) | Natronorthoklas: Sp. G.=2.58 
Gewicht |Verlust: D,|| Gewicht Verlust: D,| DD; Iva, : Va, H 
] ] | 

4.1406 g | 8.7580 g | te 

0.0086 g : 0.0194 g | 2.26 
4.1320 » Set NA Se75 86: > | | 

0.0099 > 0.0224 » | 2.26 | 
4.1221 » | | 8.7162 » | 

0.0103 » | 0.0248 » | (2.41) 

4.1118 » | 8.6914 > 996 | 9.32 431 
| I} 8.5765 > | | 
0.0050 > | 0.0112 » | 2.24 | | 
— 4.1068 >» | 8.5653 >» 
| 0.0180 » || _ 0.0294 » || 2.26 | 
| 4.0938 » | 8.5359 » | | 

| || 
; Natronorthoklas | 
Quarz auf (0001) | auf (001) 
| = 4 : =| 
\ | 
| 4.0988 g | | 8.5359 g | 
| 7) 0.0024 g | : : | 0.0089 g | (3.71) 

4.0914 » | _ | Sous : 
| | 0.0074 » || : | 0.0208 » | 2.81 
| 4.0840 » | 8.5062 » aes 

0.0075 > ||. 0.0210 » || 2:80 
4.0765 » Paine: | 8.4852 » ease 67 | 
Mee ie ee NG esha lee ae Ok Pat. Tobe 
t 0.0055 >| 0.0170 » || (3.10) 

4.0625 » || 8.4455 » | | 
| 8.4159 
| 4.0651 0.0074 » || Cee 0.0198 » || 2.68 

" | 39 > ee | 
| ~0.0046 9 | ey 0.0135 » | (2.93) | 
4.0505 » | 8.3826 >» | 
} | 
Natronorthoklas | 

Quarz anf (0001) ‘iti (O01) . (010) | 
| = Is = -— | | 

| | 

4.0505 g | 8.3826 g | 

7 0.0038 Gls J | 0.0072 g | 1.89 

4.0467 » | inks 8.3754 > | Goin | Pan ; 

c o > | Ulol > of 87 299" | 

4.0382 > | 8.3603 > | | he | a 

0.0037 >» | 0.0070 » || 1:89 

4.0345 » | SereiBBs oT | 

0.0069 » | 0.0131 » || 1:90 
4.0276 » 8.3402 > | 


Or,,Ab,, nahezu konstant aufweist. 
untersuchten Natronorthoklases aus Fre- 


halts des 


yon 


mir 


Kin Teil des Natronge- 
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driksvirn ist als Albit in den ausgeschiedenen Perthitlamellen 
vorhanden. Die Hauptmasse muss aber als kryptoperthitische 
oder isomorphe Mischung, méglicherweise auf diese beiden 
Weisen, der Orthoklassubstanz beigemischt sein. 

Schon beim Anschleifen eines Spaltstiickes zur Anfertigung 
des Probestiickes machte sich die gréssere Harte dieser Feld- 
spatart deutlich bemerkbar. Aus der Tabelle 4 und dem graphi- 
schen Schema (S. 429) findet man, dass unter den Feldspa- 
ten’ nur’ der Albit den Natronorthoklas an Harte ibertrifft. 
Die durchschnittliche Harte scheint sogar ein wenig héher 
beim letzteren zu sein. Dieses Verhalten ist um so bemer- 
kenswerter, als der ahnlich zusammengesetzte Sanidin zu den 
weichsten Feldspatarten gehért. 


V. Albit (aus Ruschuna, in Graubiinden). 


Die schénen Albitkristalle von Schmirn in Tirol, die ich 
zuerst fiir Schleifversuche gebrauchte, konnten leider nur in’ 
kleinen Kristallen erhalten werden, und da sie fast nur als 
Karlsbaderzwillinge auftreten, war die Priifung auf (001) und 
_ (001): (010) fast unméglich. Mit einem Kristall von nur 
0.3—0.2 g Gewicht erhielt ich beim Schleifen auf (010) gegen 
Quarz auf (0001) eine Reihe gut iibereinstimmender Werte, 
die zu der Idrtezahl 386 fiir (010) fiihrte,! welches Resultat 
sich als zuverlassig erwiesen hat. 

Spater erhielt ich yom Mineralien-Comptoir in Genf Hand- 
stiicke mit prachtvollen Drusen von wasserklaren Albitkri- 
stallen, die eine bedeutende Grésse hatten und, wenn auch im 
allgemeinen nach dem Karlsbadergesetz verzwillingt, doch in 
einfachen Kristallen oder hinreichend grossen Spaltstiicken 
erhalten werden konnten. Die Drusen stammten der Angabe 
nach aus einem neu entdeckten Vorkommen bei Ruschuna bei 
Vals in Graubiinden. Das spez. Gewicht, mittels Thoulet’scher 


* Dieser -Wert ist in dem graphischen Schema (Seite 429) dicht. iiber dem 
Hartepunkt fiir (010) des Ruschunaalbites cingetragen. 
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Lésung und der Westphalschen Wage bestimmt, betrug 2.622. 
Die Kristalle waren gleich denjenigen von Schmirn tafelig 
nach (010) entwickelt und zeigten nach der (001)-Flache eine 
sehr vollkommene Spaltbarkeit. Die Durchginge nach (010 
traten weniger hervor. Von einer Aufblatterung nach den 
Spaltflachen war wenig zu sehen, und die Einwirkung der 
Spaltbarkeit auf die Schleifversuche erschien nicht so stérend 
wie z. B. bei dem Adular. 

im Polarisationsmikroskop wurde die optische Ausléschung 
in Spaltblattchen parallel (001) zu 4—6° und parallel (010) 
zu. 18—20° bestimmt. Die optischen Daten wie auch das spez. 
Gewicht stimmen also mit den fiir den Albit charakteristischen 
gut tiberein. 

Die Ergebnisse der Hartepriifungen mit dem Albit von Ru- 
schuna sind in der Yabelle 5 enthalten. Bemerkenswert ist 
besonders der hohe Wert des Abnutzungswiderstandes beim 
Schleifen senkrecht zu den beiden Spaltflaichen des Albites. 
Auch in den Spaltflaéchen ist die Schleifharte des Albits héher 
als in entsprechenden Richtungen der meisten anderen Feld- 
spate, wiewohl der Unterschied hier kleiner ist. 

Die erhaltenen Werte (Zab. 5) stimmen, wie ersichtlich, 
gut itberein. Auch in der (001)-Flache ist die von der 
Spaltbarkeit herriihrende Unstetigkeit der relativen Gewichts- 


verluste in diesem Falle sehr miissig. 


VI. Albit (aus Gellivara). 


Schéne grosse Spaltstiicke eines Albits von Gellivara erhielt 
ich aus den Sammlungen des Kgl. Schwedischen Reichsmuseums. 
Sie waren von weissgrauer Farbe mit einem Stich ins Rétliche 
und zeigten eine feine Zwillingslamellenstruktur nach dem A lbit- 
gesetz. Auf der Spaltflache (001) erscheinen Perlmutterglanz 
und zugleich Spuren einer schwachen Biegung und Quetschung 
der Substanz. Auch die Flache (010) zeigte derartige Spuren, 
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Tabelle 5. 
Albit aus Ruschuna gegen Quarz. 


Dauer jedes Schleifversuches 10 Minuten. 


| ; Quarz: Sp. G. = 2.65 
Quarz auf (O00L) | Albit auf (001) | Wie re ey 
| 
. ; 
Gewicht |Verlust: D,| Gewicht |Verlust:D,| D,:D, va, : Vd, H 
7 : 
Mittel 
63 2.1366 g— 
See gh 0032 a °F 0.0089 g || 4.05 | 
| 3 | 2.1977 | 
Pe dearest) at psn) 51a, | 0.0090 > | 8.91 | 
2.1187 
ee 0.0028 >» | "Portes | dat Boe) aes 251 
3.1090 >» 2.1072 » z 
3 0.0030 » ice 0.0114 » || 3.80 | 
al | 2.0958 » | i} 
080 * | 0.0034 21 : 0.0131 >! 8°85 | 
3.1026 >» 2.0827 > | | 
Quarz auf (0001) Albit auf (010) | | 
3.1026 || 2.0827 g | | | 
: °F | 0.0040 Pi isge J 7 | Oo108 g || 2.58 | 
3.0986 “ | 2.0724 » | 
"| 0.0047 » | “""" * | 9.0123 » | 962 260 | 263 | 380 
3.0939 » | 2.0601 > | i a 
0:0058 » 0.0147 » || (2.53)2 | 
30881 » 2.0454 » | | 
EE —————————————————— 


Quarz auf (0001) Albit L (001) : (010) 


3.4015 g | 2.1968 g | I 
g 0.0026 4 J 0.0042 g || 1.62 | 
8.3989 » ; 2.1926 » | 
0.0035 » 0.0056 » || 1.60 
3.3954 >» 0 2.1870 » Gina liens 
).0037 » .0060 » || 1:62 ; a 
3.3917 > RISO 4 | 161 1.63 614 
0.0038 » 0.0087 » | (1.50) 
8.3879 » 2.1753 » | 
0.0037 » || 0.0059 » | 1.60 | | 
3.3842 » 2.1694 » | | 
| 0.0084 » 0.0055 » || 1.62 | 
3.3808 » | 2.16389 » | 


aber weniger deutlich. Intolge dieses Umstandes waren die 
Spaltflachen schimmernd und wenig glinzend. Ubrigens schien 
dieser Albit von vorziiglicher Reinheit zu sein. Nach den 


* Die angeschliffene (0001)-Flache dieses Quarzkristalles war anfangs etwas 
krumm. Daher steigen die Gewichtsverluste, weil die Kontaktflache wahrend 
des Schleifens sich vergrésserte. 

» Dieser Wert wurde wegen einer vermuteten kleinen Beschadigung des 
Quarzkristalles beim Berechnen des Mittelwertes ausgeschlossen. 
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Tabelle 6. 


Allat von Gellivara gegen Quarz. 


Dauer jedes Schleifversuches 10 Minuten. Die in der Tabelle zuletzt aufge- 
fithrten vier Bestimmungen sind bei Verwendung eines gréberen Schleif- 
pulvers erhalten worden. 


Quarz auf (0001) | Albit anf (010) Nie ee Ota 


| ——— < Ns ee 


—_—. ie e ae 
Gewicht |Verlust: D, Gewicht |Verlust: D,| D,:D, WAGs & va,| H 
| | 


| | 
| Mittel | | 


SVS Ges | 7.2474 g | | | 

s 0.0084 g || _ 0.0253 g || (8.01) 

3.3162 > | 7.2221. » | 3.24 B29, 304 
0.0084 » | 0.0272 » || 3.24 | 

3.3078 » | ‘7.1949 » | 


i | | 
| | | 
| | | 


Quarz auf (0001) | Albit L (001):(010) | 


° | rs | 
3.3808 : | 7.8554 9 | | | 
: q 0.0061 g J | 0.0110 g | 1.80 | 
3.8747 > 7.3444 » | | | 
0.0058 > || _ 0.0108 » | 1.86 | | 
| 3.3689 » | 7.3336 > | | 
| 0.0053 > | 0.0101 >» || 1.91 
3.3636 >» | | 3.3235 » | 
i 0.0055 > 0.0108 » || 1.96 
3.3581 > i 812% > | 1.92 1.95 513 
0.0080 > | 0.0160 » || 2.00 
3.3501 > | ) 7.2967 » i | 
- 0.0081 > | _ 0.0157 » || 1.94 
3.3420 » | 7.2810 » i | | | 
: 0.0105 > |) _ | 0.0201 » |) 1.91 | 
Dooly. > : | ¢.2609 » | | 
0.0069 » | 0.0135 » | 1.96 | 


3.3246 » | || T.2474 » I | 


giitigen Mitteilungen von Dr. G. Friyx, der mit der Beschrei- 
bung dieser und anderer schwedischen Mineralien beschaftigt 
ist, haben diese Gellivara-Albite eine chemische Zusammen- 
setzung, die der Formel Ab,;An; entspricht. Das spez. Ge- 
wicht betrug 2.6100. 

Wegen der etwas mangelhaften Beschaffenheit der (001)- 
und (010)-Flaichen wurden mit dem Gellivara-Albit Schleif- 
versuche hauptsichlich nur senkrecht zu (001):(010) ange- 
stellt. Vor dem Versuch wurde das Probestiick in Kanada- 
balsam gekocht. Die danach erhaltenen Werte zeigten eine 
sehr gute Ubereinstimmung (Tab. 6). Aus der Tabelle und 
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Tabelle 7. 


Albit von Tammela gegen Quarz. 
Dauer jedes Schleifversuches 10—20 Minuten. 


7 
| 


Quarz auf (0001) Albit auf (001) | 


Quarz. op. Ga——260 
Albit: » » = 2.64 | 


- Gewicht |Verlust: D,| Gewicht (Verlust: D,| D,:D, Vids = V dul H 
| 
| | | Mittel | 

| 3.952 13.3302 g| hea 
ee ere 0.0095 g | : 9| 0.0384 g | (4.04) 

3.9430 » “ || 13.2918 >| "| 

| 18.2516 | | | 

| 0.0042 » - "| Q.o180 >» | 429 456 | 458 | 279 | 

9388 3.2336 >| 
| pee 0.0048 » || .~ | 0.0232 » | 4.83 
| 3.9340.» | 13.2104 | | 
| Quarz auf (0001) | Albit auf (010) 
| | | | 

3.9340 | 13.2098 g| 
J) 0.0069 g || 4 0.0206 g | 2.99 
| 3.9271 » | 13.1892 >| 
| 0.0088 > | | 0.0254 » || 2.89 2.95 | 2.96 338 
| 3.9183 > 13.1638 » ee 4 
| 0.0109 » | 0.0825 » || 2.98 

3.9074 » | 18.1313 >| | 
| Quarz auf (0001) Albit (001): (010) || 
| 3.9074 g | 13.1313 : | 
i e Fr | J | > 
| 3.9019 » i Are 5 QR gee te Etat War | 466 
| 0.0081 » | 00172 » || 2.12 | 

3.8988 » | 13.1022 »| | 


dem graphischen Schema (S. 429) findet man, dass der kleine 
Gehalt von Anorthit den Abnutzungswiderstand des Albites 
wesentlich herabgesetzt hat. 


VIL. Albit (aus Zammela in Finnland). 


Der Albit von Tammela, welchen ich aus der Sammlung des 
Kgl. Schwedischen Reichsmuseums erhielt, bestand aus Spalt- 
stiicken von weisser Farbe. Sie hatten eine splitterige Be- 
schaffenheit und zerfielen leicht in scharfeckige kleine Stiicke, 
deren Bruchflichen sich mehr oder weniger regelmiassig durch- 
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Tabelle S. 


oO 


Oligoklas yon Bamle gegen Quarz. 


Dauer jedes Schleifversuches 10—20 Minuten. 


| | 
— Quarz auf (0001) | 


Oligoklas auf (001) 


‘| 
| 


Quarz: Sp. G. = 2.65 


| Oligoklas: » » = 2.67 
| Gewicht |Verlust: D,) Gewicht |Verlust: Doi) asa), [va, SViCG ere 
| - - 
3.8623 g 13.3428 g/| | Biutel 
0.0040 g | | 0.0151 g |j (3.78) | 
| 3.8583 >» | “| 13.8277 » Fe. | 
| 0.0056 » | 0.0284 » || 4.18 | 
3.8527 >» | | 18.3048 >| eae 
| 0.0044 » 0.0193 » || 4.39 
3.8483 > | | 13.2850 » 
ee 0.0059 » ee a 0.0271 >» | 4.59 431 4.28 234 
0.8424 >» | | WAS ite 
; 0.0044 » : 0.0174 » || (3.95) 
3.8380 >» 13.2405 » | 
0.0044 » | 0.0188 » |) 4.27 
8.8336 > | | 18.2217 » | | 
| 0.0020 » - | 0.0082 » || 4.10 
3.8316 » 13.2135 >| 
| 
Quarz auf (0001) | Oligoklas auf (001) | 
ae a a ait Se ee | 
| | I | | 
3.8316 4g } 13.2135 g| _ | | 
yen 0.0109 g 7 0.0402 g || 3.69 | | 
3.8207 » “ |} 18.1733 >| Sa | | 
| | i 
Poles 
0.0077 > || —. 0.0267 » || 3.47 | 
8.8130 » | _ | 13.1450 » 
0.0069 » 0.0239 » || 3.46 | 
3.8061 >» Set Ota 
ee 0.0053 > 15 copacn 0.0189 » | 3.57 
oo ” | 0.0053 » | he *) 0.0197 » 879 3.66 | 3.63 275 
DAIDD > | 13.0825 » ee | 
ane 0.0061 > | 0.0236 » || 3°87 | 
| 3.7894 » || 13.0589 >! fe | 
0.0044 » 0.0168 > || 3.82 
3.7850 » | 13.0421 » 
0.0062 » 0:0227 » | 3°66 | 
B:1788 > | 18.0194 >| | / | 
0.0030 » 0.0120 » | (4.00) | 
3.7758 > | 18.0074 » | | | 
| | ‘ | | 
| : Oligoklas | | 
| Quarz auf Ce | | (001) : (010) | 
S r — i a | 
Wer rc | Nee | 
58 g | 13.0057 g a 
ee | 0-c0Gie ‘9) 0.0140 9 | 2.30 
| 3.7697 >» | | 12.9917 » | 
| 0.0052 » | 0.0110 > | 212 904°} 999 450 
3.7645 > | | 12.9807 >» ees soar Roe 
| 0.0044 >» | yee 0.0101 » | 2.30 | 
3.7601 | | 12.9706 >» 
eye 0:0075 » || "| 0.0169 » || 2.25 
3.7526 >» | 12.9537 >» 
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kreuzten. Von den Spaltflachen zeigte die (001)-Flache Perl- 
mutterglanz und neigte zur Ablésung kleiner Spaltblatter. 
Die Substanz war also zu Harteversuchen weniger brauchbar. 
Durch Kochen in Kanadabalsam konnte aber die Briichigkeit 
etwas aufgehoben werden, so dass die Mikrofestigkeit ziem- 
lich gut messbar wurde. Das spez. Gewicht betrug 2.639— 
2.6405. In Spaltblaittern und Diinnschliffen nach (010) war 
die optische Auslischung 13—15’, einer Zusammensetzung von 
Ab,,An,, 1 durchschnittlich entsprechend. 

Im Vergleich zum reinen Albit zeigt der Tammela-Albit 
eine entschieden weichere Beschaffenheit. Seine Schleifharte 
ist jedoch durchschnittlich etwas grésser als diejenige der 
meisten anderen Plagioklase. (Zabelle 7 und graphisches 
Schema, S. 429.) 


VII. Oligoklas (Lamle). 


Untersucht wurde ein Oligoklas-Feldspat aus Bamle in Nor- 
wegen, von dem ich schéne Spaltstiicke erhalten hatte. Die- 
selben waren von grauer Farbe und zeigten mikroskopisch 
Spuren einer saussuritartigen Umwandlung. Sie enthalten 
auch spirlich antiperthitische Interpositionen. Die optische 
Ausléschung deutete auf einen Oligoklas von der ungefahren 
Zusammensetzung Ab, Any). Das spez. Gewicht war 2.679. Die 
Spaltbarkeit schien normal entwickelt zu sein. Der (001)- 
Flache parallel war eine Aufblatterung vorhanden, jedoch nur 
in ziemlich geringem Grade entwickelt. Demgemiss war das 
Schwanken der Abnutzungswerte in den Spaltflachen ein 
missiges, und die Resultate der Schleifversuche (Zabelle 8) 
scheinen sehr genau zu sein. Besonders gute Resultate lie- 
ferte hier wie gewodhnlich die Richtung | (001): (001), wo 
die Aufblatterung parallel den Spaltflachen eine nur sehr 
geringe Kinwirkung ausiibt. 


* Ein Albit von Tammela, welchen G. Linpsrrims chemisch untersuchte 
(G. F. F. 7 (1885): 681), hatte das spez. Gew. = 2,623 und schien eine beinahe 
reine Albitzusammensetzung gehabt zu haben. 
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Tabelle 9. 
Oligoklas von Tvedestrand gegen Quarz. 
Dauer jedes Schleifversuches 10—20 Minuten. 
| nr? eS Per: | Or g ae : ij 
| : uarZ: p. G. = 2.6 
{KG ( voklas yo 3 
| Quarz auf (0001) | Oligoklas auf (O001) | Ohigeiassea seme 
ae || ae 
| . . | | ‘ i ae cn oe i on aa 
Gewicht Verlust: D, Gewicht |Verlust: D,| D,:D, Vd, : Vd,| H 
i i | 
| T ] 
3.6212 g| . ___—i||_17.5877 g | EGS | 
Va 0.0075 g | “| 0.0289 g || (8°85) 
| 9.6137 » : | 175088 » : 
0.0107 > | 0.0477 », || 4.46 
3.6030 > | 17.4611 >» | 4.48 4.46 224 
0.0076 » | 0.0346 » || 4.55 
3.5954 > | 17.4265 >| | 
: 0.0106 » | | 0.0469 » || 4:42 
| 3.5848 » 17.3796 » ll | 
| \| 
Quarz auf (0001) | Oligoklas auf (010) | 
rr : lee : 2 | 
{| 
| 3.5848 ¢ || 17.8796 ¢ | 
J) 0.0018 g || LS heed \ CONN g || 3.39 | 
3.5830 » Ne diedi35 . ie 
0.0055 > | 0.0215 » || 3.91 
3.5775 > || 17.8520 >| | 
0.0088 » ra | 0.0314 » | 3.57 3.60 359 | 279 
3.5687 > | Wr ide 3206e>) ; 
| 0.0093 >» | 0.0348 » || 3-74 
| 3.5594 » : | 17.2858 | 
i 0.0050 » || | | 0.0170 » || 3.40 | 
3.5544 » | 17:2688 >| | | / 
| ] | 
Lnvays | Oligoklas | 
Quarz auf (0001) | L (O01 : 010) 
a os he Lo] 
| 3.5544 ¢ | | 17.2688 g| - | 
Paes 7 | 0.0056 g | “se | 0.0122 g |) 2.18 
oe cau 2566 >| | E 
ae | 0.0080 > | Q oe” *) 0.0177 » | 2.21 2.19 2.18 458 
5.5408 » | : | 17.2389 >| | 
| 0.0062 >» || 0.0136 » | 2.19 | 


3.5346 » 


IX. Oligoklas (Skjaerholt, Tvedestrand, Norwegen). 


Von dieser Varietait habe ich durch das giitige Entgegen- 


kommen Herrn Professor BRéae@ER’s ein sehr schénes grosses 
Spaltstiick erhalten. Die Farbe des Feldspats war beinahe 


rein weiss. 


Er war kantendurchscheinend und zeigte eine 


vollkommene Spaltbarkeit ohne deutlich hervortretenden Perl- 


mutterglanz. 


Zwillinglamellen fehlten beinahe vollstandig 
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bei dem Oligoklas aus Tvedestrand. Das spez. Gewicht sehr 
kleiner Fragmente, mittels der Thoulet’schen Lésung bestimmt, 
ergab 2.66. Mit dem Polarisationsmikroskop beobachtet man 
in Spaltblattern || (010) Auslischungswinkel von 3”, || (001) von 
0. Dies entspricht einer Zusammensetzung von ungefahr 
Abg,AMyg- Die Schleifversuche gaben fiir den Oligoklas aus 
Tvedestand beinahe dieselben Werte wie fiir den Bamle-Oligo- 
klas, wiewohl die Zusammensetzung dieser beiden Plagioklase 
recht verschieden ist (Zabelle 9; vergl. Tab. 8 und das gra- 
phische Schema 8. 429). 


X. Labrador (Soggendal). 


Von den Mineralogischen Instituten der Hochschule in Stock- 
holm und der Universitat in Kristiania hatte ich schéne 
Stiicke eines dunkelbraunen Labradors aus Soggendal in Nor- 
wegen erhalten. Sie schienen von vorziiglicher Reinheit zu 
sein. Polysynthetische Zwillingsstruktur nach dem Albitge- 
setz war bei den Spaltstiicken sehr deutlich zu erkennen. 
Die Spaltbarkeit trat auch deutlich hervor, schien aber mit 
keiner Aufblaitterung verbunden zu sein. Auch fehlte es bei 
dieser Feldspatart an unregelmissigen Spaltsystemen. Das 
Material schien daher zu Schleifversuchen besonders gut ge- 
eignet. Wie die Tabelle 10 zeigt, schwanken aber die Ab- 
nutzungswerte betrachtlich, besonders fiir die (001)-Fliche. 
Dies rithrt wahrscheinlich davon her, dass eine Neigung zu 
Aufblatterung nach den Spaltflachen dennoch vorhanden ist, 
wiewohl die dunkle Farbe des Feldspats eine etwaige Spal- 
tenstruktur, die sich sonst durch den Perlmutterglanz zu er- 
kennen geben wiirde, verbirgt. In Diinnschliffen kann man 
beobachten, dass die dunkel- oder rauchbraune Farbe, wie bei 
den kalkreichen Plagioklasen gewohnlich, von einer Pigmen- 
tierung mittelst kryptomorpher Interpositionen herriihrt. Die 
Ausléschungswinkel ergeben eine Zusammensetzung von unge- 
fahr Ab;,An;,. Das spez. Gewicht betrug 2.6905. 
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Tabelle 10. 
Labrador aus Soggendal gegen Quare. 


Dauer jedes Schleifversuches 10—20 Minuten. 


Ne Quarz: Sp. Ga =2-60 
Quarz auf (0001) | Labrador auf (001) a ae . i 3 se 


| Gewicht |Verlust: D,| Gewicht Verlust: Di Dy, eD, Ways Vid, H 


1 | 


Poker tal | Mittel 


3.7526 g | Gat 7.8913 g me } 3 
0075 gel 0290 ¢ 87 
3.7451 »> | J 7.86238 » g | ) 
< 0.0047 >» |} _ | 0.0218 » | 4.64 
3.7404 » (8405 » | | 
0.0054 » es | 0.0267 » || 4.94 | 
3.7350 » | | 7.8138 » | 
| 0.0048 » | 0.0244 >» 5.08 
3273029) | | 7.7894 > | Moin e469) 1 273) 
0.0037 » || | 0.0217 » || (0.87) 
| 3.7265 > | | 7.7677 >» | | | 


0.0064 > 
| 0.0085 » 


¢ | 


| 0.03806 » || 4.78 
0.0370 > || 4.35 


Quarz auf (0001) | Labrador auf (010) | 


Q- | | We | 
0.7122 g | | ¢@.7014 ¢ | 
: 9 0.0048 g | ze 0.0187 g || 3.90 | 
OTST | "7.6827 > | rae | 
‘ | 0.0073 > 0.0277 » | 3479 3.84 | 3.78 | 264 
SOOM aa = | 7.6550 » | 
| 0.0049 » | 0.0188 » | 3.84 
3.6952 » | 7.6362 » i 
| | 
Labrador l 


Quarz auf (0001) | (001) : (010) 


| 3.6952 g | | | 


: 7.6362 g | _ 

0.0083 g | _ “| 0.0117 g || 2.21 
3.6899 > | “ | 7.6245 > | ail 

| 0.0078 > jj _ 0.0178 > || 2.22 

3.6821 > | Ne ZEG 02: sete | | 
; 0.0060 » | | 0.0147 » | (2:45) 993] 999 455 
3.6761 » ’ | 7.5925 » ; . | 

0.0106 > | _ 0.0239 » | 2.25 
53.6655 » | 7.5686 » | | 

: 7.5661 > i 

0.0064 >» | _ 0.0143 » || 2.23 
5.6591 >» 7.5518 » 


Aus der Tabelle 10 ist ersichtlich, dass der Labrador von 
Soggendal betreffs der Schleifhirte nur ausserst wenig von 
den Oligoklasfeldspaten abweicht. Er scheint jedoch in allen 


drei Richtungen ein wenig weicher als diese zu sein, was 
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kaum als ein Zufall zu bezeichnen ist, sondern méglicherweise 
von seinem Reichtum an Pigmentinterpositionen herriihren 
kann. 

Ein Spaltstiick labradorisierenden Labradors unbekannter 
Herkunft, wahrscheinlich aus den Vorkommen in Labrador, 
wurde auf die Schleifharte untersucht. Das Stiick hatte gelb- 
graue Farbe und zeigte den bei Labradoren haufigen Farben- 
schiller in gelben bis griinen Ténen. Zwillingsbildung nach 
dem Albit- und Periklingesetz war an dem Vorkommen von 
Zwillingsstreifen auf den (001)- und (010)-Flachen zu erken- 
nen. Die Spaltbarkeit trat weniger hervor. In Spaltblat- 
ten und Diinnschliffen wurden Ausléschungswinkel gemessen, 
die eine Zusammensetzung von beinahe Ab,An, angeben. Mi- 
kroskopische Interpositionen von glimmerahnlicher Natur waren 
ziemlich reichlich vorhanden. Das spez. Gewicht betrug 2,6902. 

Der Abnutzungswiderstand des labradorisierenden Labradors 
erweist sich, wie aus der Zabelle 11 hervorgeht, nicht un- 
wesentlich héher als bei dem gleich zusammengesetzten Labra- 
dor aus Soggendal (vergl. das graph. Schema, S. 429). Eine 
bedeutende Erhéhung des Abnutzungswiderstandes im Ver- 
gleich zu den Plagioklasen der Oligoklas-Andesin-Labrador- 
reihe trat auch bei der Untersuchung des folgenden stark 
Jabradorisierenden Labradors zutage. 


XI. Labrador (Ab, An,) aus Siidrussland. 


Das Probestiick war einem Handstiick des prachtvollen 
Olivinnoritgesteins aus Gouv. Kiew, Kreis Tscherkassy in Siid- 
russland, das yon W. Luczizxy beschrieben worden ist, ent- 
nommen. Durch freundliches Entgegenkommen des Herrn Pro- 
fessor Luczizky erhielt ich mehrere schéne Proben der siid- 
russischen Labradoritgesteine, und aus denselben liessen sich 
ohne Schwierigkeit geeignete Probestiicke der Feldspate her- 
aussigen. Der Farbenschiller dieser Plagioklase ist unge- 
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Tabelle 11. 


Labradorisierender Labrador gegen Quare. 


Dauer jedes Schleifversuches 10—20 Minuten. 


| | 
| 
| Quarz: Sp. G. = 2.6 
Quarz auf (0001) Labrador auf (001) ee Pod. ge 
Labrador: » » = 9.69 
————— |= 2 = —|| e - 
| Gewicht |Verlust:D,| Gewicht Verlust: D,) D,:D, Woe ME Uh 
| | | 
|" ae eee ape ee een tee ie aan ees 
| a 
CO a 2.7792 g | . ly Mittel | 
0043 g |) 0187 BB 
3.6427 » I | o7605 > 1G} S89— 4°38 | 4,82 232 
by 0.0052 > 0.0229 » | 4.40 
| 3.6475. > 2.7376 > | | 
| Quarz auf (00M1) Labrador auf (010) 
I] apes ——- - | 
| 3.6591 ial oe 2.8211 7 Fe ie 
| ; 0044 ¢ 0145 ¢ 3.30) 2 2 
| 8.6547 > | “ | 2.8066 > 2g |) (9-80) 3.56 3.51 285 
: Fr 0.0077 > | 0.0274 » | 3.56 
3.6470 » | 2.7792 » | 
\) SS | 
| | 
SAT) | Labrador | 
arZ QOO] | : | | 
peer et OL) ON Olle 4 
———— — — | = —— i _ 
| 3.6875 g af 2.7376 g | | 
1s bs | 0.0050 g is ‘ | 0.0100 g | (2.00) | 
0.62 P| 1276 >» | oe i | 
aS 0.0073 > | "  \Qotey » I-ete 22097<|- 206 486 
| 3.6252 » | 2.7124 > | | 
- | 0.0040 » : | 0.0084 » 2.10 
[e212 >| 2.7040 » | 


mein kraftig. Die Durchgainge waren nur wenig durch offene 
Spalten angedeutet, und ihr stérender Einfluss bei den Ver- 
suchen war dementsprechend ziemlich gering. Sehr schéne 
Awillingsbildungen nach dem Albit-, Karlsbader- und Periklin- 
gesetz wurden beobachtet. In Spaltblattern nach (001) und 
(010) wurden Ausléschungswinkel beobachtet, die fiir eine Zu- 
sammensetzung von sehr nahe Ab,An, sprechen, und das spez. 
Gewicht betrug 2.695. Diese Beobachtungen stimmen sehr gut 
zu den mir giitigst von Herrn Professor Luczizxy mitgeteilten 
Daten iiber die Zusammensetzung des Gesteins und seiner 
Feldspate. Gemiss dieser Mitteilung ergaben 7 von Professor 
TARASSENKO (1899) ausgefiihrte chemische Analysen als Re- 
30—140222. G. F. F. 1914. 
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Tabelle 12. 
Labrador (Ab,An,) gegen Quare. 


Dauer jedes Schleifversuches 10 Minuten. 


| : | Quarz: Sp. G. = 2.65 | 
Quarz auf (0001) | Labrador auf (001) EAbradoes- os". ha Gee | 
os we : : | ai 
Gewicht |Verlust: D,|| Gewicht |Verlust: D,| D,:D, |Vd,: Vd,| H 
| t | | 
| ; | 
3.9687 y | 1.9657 g ee | | 
0.0041 g | 0.0148 g || 3.61 
3.8596 > | 1.9509 » 4 é | 
: 0.0044 > 1~0.0163 » || 3.70 
3.8552 » 0 1.9346 » | Wee eae | 
35608 5 elie: > prise 0187 >» .06 377 371 270 
0.0050 » | | 0.0185 » | 3.70 
3.8456 > 1.8974 >» | i 
0.0044 » | 0.0170 > || 3.86 
| 3.8412 » 1.8804 » | | 
0.0038 » |] 0.0149 » | 3.91 
3.8374 » | 1.8655 » | | 
| | 
Quarz auf (0001) Labrador auf (O10) 
l z) | 
3:88Taeg | - 1.8655 g | 
0.0056 g 0.0174 g || 3.11 
| 3.8318 » “ | 1.8481 » : 
0.0044 » || 0.0157 » | 3.57 
3.8274 » | 1.8324 » | 
ey, 0.0045 » eae | 0.0155 » | 3.44 3.37 3.31 302 
O4L49 » . DI » 
0.0046 0.0149 » || 3.2 
3.8188 > | * "|| 1.8020 > * a 4 : 
| 0.0044 » 0.0153 » || 3.4 
3.8139 > | 1.7867 > y Sin 
Labrador 
arz a JOO 
Quarz auf (0001) (O01) : (010) 
3.8139 g AG 1.7867 g 0 
0049 i 9 33 
3'8070 > J 1.7768 > 0114 g (2.33) 
0.0048 0.0098 9 
3.8022 » Geer ce cre — 
ed 0.0052 » 0.0098 » | 1.88 
3.7970 » : 1.7562 » 
0.0056 >» 0.0102 » || 1.gg 1.90 1.87 535 
3.7914 » 1.7460 » 
Be ODD) 3 0 
0060 Os 
Brsho*s : 30» snc 0.0116 » || 1.938 
0050 0095 » ‘ 
3.7419 > | 5 Nir cden ete 0.0095 » || 1.92 


sultat, dass die Zusammensetzung des fraglichen Feldspats 
zwischen Or, Ab, An,.—Or,Ab,An,, liegt. 


' Abschleifen der der Schleiftlache anliegenden Kanten des Quarzkristalls. 
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In Diinnschliffen zeigte sich die Feldspatsubstanz sehr frisch, 
enthielt aber einige Einschliisse, unter denen besonders anti- 
perthitische Schniire auffielen. 

Die Resultate der Hartepriifungen, die ich mit den Labra- 
doren (IX, X, XI) erhalten hatte, machten es im héchsten 
Grade wiinschenswert, auch die anderen kalkreichen Plagio- 
klase, die Bytownite, in die Untersuchung einzubeziehen. 
Leider schienen die Bytownite in der Natur niemals als gris- 
sere Kristalle vorzukommen, und daher konnte die Untersu- 
chung in dieser Hinsicht nicht weitergefiihrt werden. 


XIX. Anorthit von Miakiyjima in Japan. 


Von Anorthiten hatte ich mir Kristalle aus Monzoni, Tuna- 
berg (Schweden) und Japan verschafft. Die Monzoni-Anor- 
thite waren aber von einem sehr komplizierten Zwillingsbau und 
zu klein, um als Untersuchungsmaterial gut verwendet werden 
zu kénnen. Auch das Stiick von dem sehr seltenen, jetzt 
nicht mehr angetroffenen Amphodelith aus Tunaberg, das mir 
giitigst von Herrn Professor Hs. Sséerun zur Verfiigung ge- 
stellt wurde, war infolge Zwillingsbildung und Verwachsun- 
gen nicht gut verwendbar. Dagegen erwies sich ein ziem- 
lich grosser Kristall aus Miakijima, welcher mir von Dr F. 
Krantz in Bonn zugesandt wurde, fiir meinen Zweck besser 
geeignet. Er war weniger kompliziert aufgebaut mit gut aus- 
gebildeten (001)- und (010)- nebst Prismen-, Domen- und Pyra- 
midenflachen. In dem unteren Teil war der Kristall in ein 
kérniges Aggregat aufgelést, welches sich gegen die Mitte 
desselben erstreckte, ohne jedoch die Schleifflachen zu beriih- 
ren. Das spezifische Gewicht dieses Anorthits betrug 2.7598. 
Die Resultate der Schleifversuche sind in der Tabelle 13 zu- 
sammengestellt. 

Wie aus den Hiartezahlen (7abelle 13) ersichtlich, hat der 
Anorthit in den Spaltflachen ungefahr die gleiche Harte wie 
die intermeditren Plagioklase. In der Richtung | (001) :(010) 
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Tabelle 15. 
Anorthit gegen Quarz. 


Dauer der Schleifversuche sehr verschieden. 


, Quarz: -Sp.G.= 
Quarz auf (0001) Anorthit auf (001) ree ae 


Gewicht Verlust: D,|| Gewicht |Verlust: D,|| D,:D, Vd,< Vd, H 


| 


Mittel 


53 5.0837 
95346 9 | 0020 g | oo’ 9 | 0.0086 g || 4.80 
3.5326 0.0751 | ; 
ae ne 0.0031 > | . oe = 0.0148 » || 4.77 4.63 4.45 225 
3.5295 » 5.0603 » | | ; 
idan yt " "| 0.0178 » || 4.81 
3.5258 » 5.0425 » 
| | 
Quarz auf (0001) | Anorthit auf (010) | 
| 
3.5258 g | 5.0425 g | 
OKO: rn Ih SHE aye 
Wea detaua Mecerrmeiee sad 3.77 | 8.62 276 
0.0054 » || _ 0.0199 » || 3.69 

3.5159 » | | 5.0053 » 

Sor Anorthit 

| | rf “ est) 
3.5159 g | 7583 9g | | 
ee vai 0.0054 g | g 0.0143 g || 2.65 
3.5105 » Weaee “ || 4.7440 > | ee 2.95 
5048 5 | ene ates , the Mee Neen a elMare 367 

0.0063 » 0.0180 » || 2.86 

8.4982 » | 4.7083 » : 

| 0.0066 > | 0.0192 » |} 2.91 
3.4916 » | | 4.6891 » | 


ist er aber bedeutend weicher als die Plagioklase. Keiner 
von den untersuchten Feldspaten hat in Schnitten senkrecht 
zu den beiden Spaltflachen eine geringere Harte als der Anor- 
thit in derselben Richtung. 


Von den drei auf die Schleifharte untersuchten einfachen 
Feldspaten, dem Adular, Albit und Anorthit, hat sich also 
der Albit als nicht unbedeutend harter als die beiden anderen 
erwiesen (graphisches Schema, S. 429). Von den letzteren 
scheint der Adular im allgemeinen eine ein wenig gréssere ~ 
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Harte zu besitzen. Die Durchschnittswerte der gefundenen 
Hartezahlen sind die folgenden: 


Durchschnittswerte 


der Hiarte 
A Dittece Raat Pepe cous Pee ey ees SAR Ec, Bree FEA LD 
ACOA ease te peed: eh ges Pee eh OR eR OTS 
YNINOMAMR 85 15. B 1 como eh eeimhs Tea eee POO 


In seiner interessanten Arbeit iiber Harte und Spaltbarkeit 
hate SCHROEDER VAN DER Kok! auch diese drei Feldspate be- 
handelt. Bekanntlich soll nach diesem Forscher eine Bezie- 
hung zwischen der sog. Kompaktheit (Atomenkonzentration, 
Benzpicks)? und der Harte bestehen. Je dichter der Atomen- 
bau der festen Substanz, um so griésser soll ihre Harte sein. 
Als Ausdruck fiir die Kompaktheit setzt ScHRoEDER VAN DER 
Kok 

spezifisches Gewicht 
Atomgewicht 


oder bei den Mineralen, die chemische Verbindungen sind, 


spezifisches Gewicht 


Molekulargewicht x Anzahl der Atome im Molekiil 


und gibt in einer Tabelle den Zahlenwert dieser Relation fiir 
ungefihr 300 Minerale an. Im grossen und ganzen zeigt es 
sich, dass dieser Wert der Kompaktheit mit der Hirte der 
Minerale steigt und sinkt, wenn auch viele und sehr bedeu- 
tende Ausnahmen — die SCHROEDER VAN DER KoLk teilweise 
durch den Einfluss der Spaltbarkeit erklart — vorhanden sind. 
Die drei einfachen Feldspate wurden auch untersucht, und es 
wurde nachgewiesen, dass der Albit, der etwas harter ist als 
die beiden anderen, auch den gréssten Wert der Kompaktheit 
besitzt. Im iibrigen ist die Ubereinstimmung mit der Regel 
ScHROEDER VAN DER Korx’s bei den Feldspaten, wie man aus 
der folgenden Zusammenstellung ersieht, nicht gut. 


' Verhandelingen der Koninklijke Akademie yan Wetenschappen te Amster- 
dam. II, & N:o 2 (1902). 
» Zeitschrift fiir physikalische Chemie. XXXVI, 5 (1901). 
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Durchschnittswert 


der Harte ® Kompaktheit 
Adulass «) |. Ra oie cee See 33D 0.120 
Pi hacetis Wienke Same te, nl Pee oe ac UE 415 0.130 
JA TORCH ecuerene ume een ee mee 289 0.129 


Der Anorthit, der entschieden weicher ist als der Adular, 
steht also hinsichtlich der Kompaktheit héher und nur un- 
bedeutend unter dem viel harteren Albit. Nur wenn die Harte 
der (001)-Flaichen der drei Feldspate allein in Betracht kommt, 
befinden sich die Hartezahlen mit der Kompaktheit einiger- 
massen in Ubereinstimmung: 


Hiirte der (001)- 


Pichon Kompaktheit 
Adwlary.: SNA. og: Bet eee 193 0.120 
A\DItw cain 2 ie ee Seen ee 251 0.130 
Aniorthity 0 J) Wiest seas ene 225 0.129 


Eine nahere Ubereinstimmung kann in der Tat nicht er- 
wartet werden, weil, wie das graphische Schema (S. 429) zeigt, 
sehr grosse Schwankungen in der Harte der Feldspate vorkom - 
men. Diese Schwankungen scheinen zweierlei Ursachen zu 
haben. Zum Teil und hauptsachlich sind sie ohne Zweifel 
Funktionen des molekularen Baues der Kristalle. In einigen 
Fallen scheinen aber mikro- und kryptomorphologische Ver- 
haltnisse die Harte beeinflusst zu haben. Ein solches Ver- 
halten ist das mit dem Perlmutterglanz verbundene Vorkommen 
von zahlreichen offenen Spriingen in den Spaltrichtungen, wie 
hier mehrmals erwihnt worden ist. Dadurch wird die Harte- 
zahl besonders fiir die (001)-Flachen der saureren Feldspate 
wahrscheinlich etwas herabgedriickt. Andererseits ist bei den 
farbenschillernden Feldspaten die Harte durch das Vorhanden- 
sein der dieses Phénomen heryorrufenden Interpositionen er- 
héht worden. Mikromorphe (und kryptomorphe) Strukturfor- 
men kénnen naimlich, wie ich frither gezeigt habe, ? die Harte 


! Nach den vorigen Versuchen. 
2 G. F. F. 33 (1911): 288, 308. 
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bedeutend steigern. Das eigentiimliche Verhaltnis, dass der 
Natronorthoklas von Fredriksvirn und die Mehrzahl der un- 
tersuchten Labradore so bedeutend die nahestehenden Feldspate 
an Harte iibertreffen, scheint kaum anders erklirt werden zu 
kénnen als durch die Annahme, dass in Verbindung mit 
dem Farbenschiller eine innere Struktur vorhanden ist, die 
dem bei den mechanischen Beanspruchungen hervortretenden 
Einfluss der Kohasionsminima mehr oder weniger entgegen- 
wirkt. 

Hs muss daher zwischen der Kigenharte der kristallisierten 
Substanz und ihrer davon mehr oder weniger abweichenden 
zufdiligen Strukturhdrte bei genaueren Priifungen unterschie- 
den werden. Die zufalligen Einfliisse sind natiirlich um so 
erdsser, je grésser die Massen sind, die mechanisch beansprucht 
werden, d. h. im allgemeinen je gréber die Spitze ist, mit der 
die Hiartepriifung vorgenommen wird. Bei Hartepriifungen 
durch Schleifen sind die wirksamen Spitzen sehr klein, und 
die Beanspruchungen der untersuchten Substanz auf sehr 
kleine Massenteilchen derselben beschrankt. Hieraus folgt, 
dass die Einfliisse von Inhomogenititen, Spriingen, Spannun- 
gen, Interpositionen etc., die auch in dem edelsten Kristall- 
material nicht vollstandig fehlen, bei Anwendung der Schleif- 
methode auf ein Minimum reduziert sind. Von Bedeutung 
sind bei dieser Methode hauptsachlich nur solche innere 
Strukturen, deren Gréssenordnung diejenige der beim Schleifen 
losgerissenen kleinen Partikeln nicht wesentlich itbertrifft. 
Hierzu gehéren die Interpositionsstrukturen der farbenschil- 
lernden Feldspate und die Aufblatterung nach den Spalte- 
benen, die den Perlmutterglanz hervorruft. Wahrscheinlich 
spielen in dieser Hinsicht kryptomorphe Strukturen, submi- 
kroskopische Verwachsungen, feste Lésungen von nicht isomor- 
phen Kristallsubstanzen u. a. auch eine grosse Rolle. 

Der regelmissige Verlauf der Hartekurven fiir die Feldspate 
(vergl. S. 429, graph. Schema) sprechen dafiir, dass hauptsdchlich 
ihre HEigenharte durch diese Kurven reprisentiert wird. Ls 
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fallt auf, dass die (001)-Fldchen aller Feldspate beinahe die- 
selbe Schleifthdrte besitzen, nimlich 1983—284. Nur der Natron- 
orthoklas von Fredriksvirn, der reine Albit und der farben- 
schillernde Labrador aus Siidrussland zeigen mehr abwei- 
chende Werte. Die Ubereinstimmung in der Harte nahelie- 
gender Feldspate tritt auch in den Kurven fiir die (010)- 
Fliche und die Ebene | (001): (010) deutlich hervor. Auch 
in diesen Fallen verhalten sich die farbenschillernden Feld- 
spate und der Albit abweichend, wozu kommt, dass der Sani- 
din sich in diesen beiden Schleifflachen sehr weich erwiesen 
hat.1 Das graphische Schema (S. 429) ergiebt aber, dass die 
Harte der (010)-Ebene und der Ebene | (001):(010) durch 
die Zusammensetzung der Feldspate in regelmassiger Weise 
bedingt wird. Jn der (010)-Fldche zeigen der Adular, der 
Mikroklin und der reine Albit die gleiche Harte. Mit Eintritt 
von Anorthitsubstanz in den Albitkristall sinkt seine Harte in 
der (010)-Fldche schnell, erreicht aber schon bei einem Gehalt 
ungefahr von 20% An thr Minimum, wm dann konstant zu 
bleiben. Die Plagioklase von der Zusammensetzung Ab, An,, 
—An scheinen daher alle in der (010)-Flache dieselbe Harte 
zu haben, welche aber niedriger ist als bei den iibrigen Feld- 
spaten (mit Ausnahme des Sanidins). 

Das grésste Interesse kommt den Hirtevariationen der Rich- 
tung . (001):(010) zu. Wenn von dem Sanidin abgesehen 
wird, so ergiebt sich, dass von Or bis Ab die Harte sehr 
schnell ansteigt, bis sie hier fiir den reinen Albit ein Mazi- 
mum (614) erreicht, das sehr bedeutend iiber der Harte der meisten 
anderen Feldspate liegt und von dem Minimum (193) weit ent- 
fernt ist. Die grésste Schleifhirte des Albits ist somit drei- 
mal grésser als die Schleitharte des Adulars in der (001)- 
Flache. Aus dem Verlauf der Hartekurve fiir die Plagioklase 
geht hervor, dass ein geringer Gehalt an An die Harte des 


‘ Das abweichende Verhalten der farbenschillernden Feldspate und des Sani- 
dins bedarf einer ni&heren Untersuchung, die ich wegen Mangels an Material 
nicht habe ausfithren kénnen. : 
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Albits sehr herabsetet, dass aber schon bei AbsyANg, evn Mini- 
mum erreicht wird. Dasselbe bleibt konstant fiir alle Plagzo- 
klase von der Zusammensetzung Ab, Any, wenigstens bis zu 
Ab,, Anz. Wahrscheinlich liegt die Eigenharte einer Mehr- 
zahl der basischeren Plagioklase auch bei demselben Wert, 
der Anorthit ist aber bedeutend weicher, so dass ein schnelles 
Abnehmen der Hirte in der (001): (010)-Richtung fiir die kalk- 
reichsten Bytownite bis zwm Anorthit anzunehmen ist.* In 
einer mittleren Strecke der Plagioklasserie ist somit die Harte 
von dem Mischungsverhaltnis Ab: An unabhangig, an den bei- 
den Enden der Serie aber davon sehr beeinflusst. Der bemer- 
kenswerte Verlauf dieser Hartekurve ahnelt demjenigen einer 
Umwandlungs- oder Dampfdruckkurve und ist wahrscheinlich 
fiir das allgemeine Verhalten der Harte der Plagioklase cha- 
rakteristisch. ? 

Im Hinblick auf diese Resultate kénnten die Ideen von 
ScHROEDER VAN DER KoLxk iiber einen Zusammenhang zwischen 
der (Atomen)-»>Kompaktheit> und der Harte in der Weise ent- 
wickelt werden, dass man eine von dem atomistischen Baue 
abhingige verschiedene Kompaktheit und Festigkeit in un- 
gleichwertigen Richtungen der Kristalle annihme. Dann lige 
es nahe zu vermuten, dass die »>Kompaktheit» in der Richtung 
der kristallographischen a-Achse® durch die Wechselfolge der 
K- oder Na-Atomebenen mit den den Alkalifeldspaten gemein- 
samen, der (100)-Flache parallelgestellten, atomistischen Git- 
terebenen bedingt wird. In gleicher Weise mag die »Kom- 
paktheit» in der Richtung der c-Achse durch die Si0,-Gruppen, 
die einen so bedeutenden und wenig veranderlichen Teil des 
Kristallgittersder Feldspate ausmachen, bestimmt sein, wahrend 
die b-Richtung, bei den Alkalifeldspaten wahrscheinlich ato- 
mistisch gleichartig, bei den kalkreicheren Feldspaten wegen 


‘ In dem graphischen Schema durch eine gestrichelte Kurve angedeutet. 
* In Richtungen, die zwischen den hier untersuchten liegen, muss das Ver- 
halten natiirlich weniger und in verschiedenem Grade hervortreten. 

* Diese Achse weicht von der hirtesten Richtung 1 (001) : (010) des Feld- 
spats um 26° 29’ ab. 


/ 
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der Substitution einer Gruppe SiO, durch A1O, beeinflusst 
ware. Dies fiihrt zu den folgenden Konstitutionsformeln fiir 


die einfachen Feldspate: 
Orthoklas: 3S8iO,- AlO,-K 


Albit: 385i0,. AlO, . Na 
“ae Oe eas 
Anorthit: hea . AlO, . Ca. 


Die Kompaktheit der kristallisierten Korper ist also als eine 
vektorielle (bivektorielle) Eigenschaft aufzufassen. Dass der 
Albit in der a-Richtung einen dichteren Kristallbau als der 
Orthoklas besitzt, dafiir sprechen auch die Achsenverhiltnisse. 
Dies tritt besonders hervor, wenn man statt der b-Achse die 
c-Achse zur Hinheit wahlt: 

Orthoklas: a:b: ¢ 1.1856: 1.8005: 1. 
Albit: res So lekso Ie 79381. 
Anorthit: > >» » 1.1538 21.8177 <1. 

Dass die Basisflichen der Feldspate beinahe die gleiche 
Harte aufweisen, laisst vermuten, dass die Kristallgitter der 
verschiedenen Feldspate in der c-Richtung die grésste Ahn- 
lichkeit besitzen. Die grésste Variation kommt der a-Rich- 
tung zu, wahrend die b-Richtung in dieser Hinsicht eine mitt- 


lere Stellung einnimmt. 
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Uber ein Prehnitvorkommen in Helsingfors in Finnland. 
Von 


AARNE LAITAKARI. 


Im Friihling 1913 fand ich im nordwestlichen Teile von 
Helsingfors einen Block, der ein mir fremdes Mineral ent- 
hielt. Als ich im Herbst desselben Jahres den Ort niher 
untersuchte, fand ich dort an der nérdlichen Seite der Nim- 
rodstrasse etwa 300 m vom Meeresufer eine Stelle, wo man 
beim Bauen der Strasse Steine gesprengt hatte, und von wo 
jener Block herstammte. 

Nach einer niheren Untersuchung wurde das Mineral als 
Prehnit festgestellt. IF rither ist dieses Mineral in Finnland 
nicht beobachtet worden. 

Das Gestein in der weiteren Umgebung des Prehnitvor- 
kommens ist ein Migmatitgneis des gewodhnlichen Typus der 
siidlichen Kiiste Finnlands. In der nichsten Nahe des Vor- 
kommens ist er blass gefirbt, feinkérnig und deutlich schief- 
rig. Als Bestandteile enthalt er neben Quarz beinahe. ebenso- 
viel Plagioklas wie Mikroklinperthit. Der Plagioklas ist 
etwas verwittert und erscheint triib im Diinnschliff. Der 
Quarz zeigt eine deutlich undulierende Ausléschung. Als 
dunkle Bestandteile kommen nur Pennin und Epidot vor. 

In diesem Gneis liegt im Streichen desselben eine etwa 20 
m breite Partie von einem Amphibolitgestein, in welchem 
neben unterordnetem Quarz und Feldspat, der sehr zersetzt 
ist, griine Hornblende und farbloser Diopsid als ttherwiegende 


Bestandteile vorkommen. Hier tritt der Prehnit auf folgende 
Weise auf. 
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Fig. 1. Ubersichtskarte des Prehnitvorkommens. 1: Quarz-Prehnitginge. 2: 
Prehnitadern. 3: Amphibolit. Weiss: Erdbedeckung. 


Das Amphibolitgestein ist breccienartig zerbrochen, und die 
scharfkantigen Fragmente desselben teils durch breite oder 
schmale Quarzginge mit Prehnitsahlbaindern, teils auch 
durch Prehnitginge verkittet. Die gréssten der Quarz-Prehnit- 
ginge sind in der Kartenskizze (Fig. 1) ersichtlich. Gegen- 
wiartig sind sie auf einer Strecke von etwa 25 m aufgeschlos- 
sen, erstreckten sich aber wenigstens ebenso weit unterhalb 
der Strasse, wie es beim Zersprengen des Berges fiir die 
Wasserleitung gefunden worden ist. 

Um Untersuchungsmaterial in geniigender Menge zu bekom- 
men, wurde Prehnit an drei Stellen losgesprengt (in Fig. 
mit x bezeichnet). 

In den meisten Gingen, die gewéhnlich etwa 40—50 em, 
stellenweise aber bis zu 1 m breit sind, bildet der Prehnit 
in grobkorniger, radialstrahliger Ausbildung an beiden Seiten 
der Ginge unmittelbar am Nebengestein 4—5 cm dicke Sahl- 
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binder. Die Gangmitte fillt Quarz oder ein Gemisch yon 
Quarz und Prehnit aus. (Fig. 2.) 


Se 
fo cm. 


Fig. 2. Quarz-Prehnitgang mit Sahlband aus Prehnit (granu), amphibolitischem 
Nebengestein (schwarz) und Gangmitte aus Quarz (hell). 


Die auf der Karte (Fig. 1) als ganz schmale Streifen auf- 
gezeichneten Giinge bestehen ausschliesslich aus _ Prehnit. 
Die dickeren Ginge aber enthalten, wie oben erwahnt, Prehnit 
am Nebengestein und Quarz. 

Obgleich der Prehnit gew6hnlich zuerst kristallisiert hat und 
der Quarz (an einigen Stellen auch der Calcit) von einer spa- 
teren Periode der Gangbildung herstammt, findet man jedoch 
oft den Quarz und den Prehnit untereinander und gleichzei- 
tig kristallisiert. Zuweilen enthalt solch ein Gemisch mehr 
Prehnit, zuweilen kommt der Quarz in grésserer Masse vor. 
Oft sieht man, wie der Prehnit idiomorphe Quarzkristalle 
ganz oder teilweise umhiillt. Auf dem Querschnitte solcher 
Blécke sind oft kokarden- oder ringfoérmige Hiillen von 
Prehnit sichtbar. (Fig. 3) 


Bd 36. H.6.] EIN PREHNITVORKOMMEN IN HELSINGFORS. 435 


Fig. 8. Ring- und kokardenférmige Hillen yon Prehnit (grau) um Quarz- 
kristalle (weiss). 


Dieser Prehnit ist fein radialstrahlig und in seinem Habi- 
tus den Prehniten vom Fassathal und denen von Dumbarton 
in Schottland sehr ahnlich. 

Zuweilen sieht man in grossen einheitlich ausléschenden 
Quarzindividuen kérnige Gruppen oder auch idiomorphe Kris- 
talle von Prebnit, wie es in der Fig. 4 ohne Hilfe des Zeichen- 
apparates méglichst genau abgebildet ist. Die Prehnitmasse 
war hier auf den Pyramidenflachen des Quarzes auskristalli- 
siert, worauf sie bei weiterem Fortwachsen des Quarzes ganz 
von diesem umhillt wurde. 

Gewohnlich ist der Prehnit von Helsingfors ziemlich grob 
kristallinisch. Die Individuen sind meistenteils ither 1 cm 
lang. Der Habitus ist strahlig-blatterig und wo der Prehnit 
die Gelegenheit gehabt hat auf einer Grundlage ausznkristal- 
lisieren, zeigt er radialstrahlige Ausbildung. Die Farbe va- 
riiert von hellblaugriin zu blassgelbgriinliich. Der Glanz auf 
der Spaltungsfliche ist perlmutterartig. Die Harte ist etwas 
grésser als die des Feldspates. 

Die Kristalle sind immer auf dem umgebenden Gestein oder 
auf den Bruchstiicken der Breccie mit der kristallographi- 
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Fig. 4. Prehnit (gestrichelt) in einem einheitlichen Quarzkristall (weiss) ein- 
gewachsen. Die Kreuze geben Ausléschungsrichtungen an. 


schen b-Achse senkrecht gegen die Grenzfliche aufgewachsen. 
Darum steht auch immer die nach (001) sehr deutliche Spalt- 
richtung senkrecht gegen die Grenzflache, wobei eine tafel- 
formige Ausbildung parallel mit (001) deutlich hervortritt. 
Ganz und gar idiomorphe Individuen wurden nicht gefunden. 

Kristallflachen des Prehnits kommen fast immer zum Vor- 
schein, wenn der darauf gewachsene Quarz oder Calcit ent- 
fernt wird. Die Flaichen der Kristalle sind aber so triib, dass 
es sehr schwierig ist von ihnen Reflexe zu erhalten. Sie 
sind ausserdem sehr konvex und treppenformig. Mit Benut- 
zung der Signalverkleinerung stellte ich doch mit Zweikreis- 
goniometer (GoLpscumript) fest, dass die Form {302} (nach 
Dana) immer vorhanden ist. Ziemlich sicher kommt auch 
{221} vor. Noch einige andere Flichen sind vorhanden, konn- 
ten aber nicht bestimmt werden. Die Spaltbarkeit parallel 
(O01) ist sehr deutlich, und die parallel (100) deutlich. 

Fiir die quantitative Analyse war es sehr leicht reines 
Material zu erhalten. Weil der Prehnit mit Salzsiure voll- 
stiindig aufschliessbar ist, war es nicht notig das Sodaschmelz- 
verfahren anzuwenden. Die sehr fein pulverisierte Substanz 


wurde durch vielmaliges Abdampfen in Chlorwasserstoffsaiure 
aufeelést. 
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Die Analyse ergab folgendes Resultat (A): 


| | Theoretische 
| Zusammen- A Die Molekylarzahlen 
| setzung 
| 
SO Pee eee eas eae 43-77 Ah Wee 0.7270 | 0.7270 
A Ont ae aehes Uptaeen Se = | 24.8 26.80 ~ | 0.28329 Apes 
| | ; | 2388 
PEO Rens rere os os | — > 0.95 | 0.0059 
ROO eee satan | "971 | 26.83 0.4780 Fae 
PCO ate eee 0.09 | 0.0025 | eG 
INS Oi.eee airs Wage en | — | Spur = — 
| 
13 Oe oie ety ees a | 4.4 431 | 0.2394 | 0.29894 
| 1000 | 99.89 2 be 


Aus dieser Analyse berechnet sich folgendes Verhaltnis: 
piOje: (ul) Pe)O.7 (Can Me) Ho Ov. 3,044 51 32.0122 1.003; 
welches gut der Formel H,Ca,A1,Si,0,, entspricht. 

Das spezif. Gewicht des analysierten Prehnits, mit Thoulet’- 
scher Lésung und Westphal’scher Wage bestimmt, ist 2.918. 

Die optische Orientierung ist a=a; b=b; c=c. Der op- 


tische Charakter ist positiv. 

An derselben Substanz, welche fiir die Analyse angewendet 
wurde, bestimmte ich die Brechungsexponenten a und ¢. Fir 
diesen Zweck wurde ein Halbprisma angefertigt, dessen brechen- 
de Kante 
und @ und dem unten erwihnten Achsenwinkel berechnet. 


|| c und eine Seite || (001) war. y wurde aus a 
Die Resultate sind unter I angegeben. Zum Vergleich fiihre 
ich unter II die von Micuen-Livy und Lacroix angegebenen! 
Werte an. 


Al II 
Wig == WAS Nel Wn leo G 
Ba = 1.6243 Bya = 1.626 
vYva = 1.6454 VYva = 1.649 


Die Grosse der Doppelbrechung (y—qa) ist 0.029. Die von 


1 Les Minéraux des Roches. Paris 1883, p. 318. 


31—140222. G. F. F. 1914. 
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erhaltene Resultat stimmt gut mit den in den Diinnschliffen 
beobachteten Interferenzfarben des Minerals tiberein. Aller- 
dings sei hier bemerkt, dass das angewandte Prisma und die 
fiir die Bestimmung des Achsenwinkels angefertigte Platte 
nicht frei von der unten zu erwihnenden subparallelen Aus- 
bildung waren, ein Umstand, der auf die Genauigkeit der 
obererwihnten Werte Einfluss hat. 

Der Achsenwinkel wurde mit dem Achsenwinkelapparat in 
Monochlornaphtalin, dessen Brechungsexponent 1.639 war, ge- 
messen. 

2Hive = 6530's ZV ya= 69°92’ 
a 

An vollkommen homogenen Platten von Jordansmiith] in 
Schlesien fand BEvuTELL?: 

2 Ves 60022" 

Unter dem Mikroskop zeigten sich weder die grésseren noch 
die kleineren untersuchten Prehnitplatten einheitlich, sondern 
von mehreren subparallel angeordneten Teilen aufgebaut. Die 
Auslischungsrichtung der einheitlich ausléschenden Teilchen 
weicht von der der benachbarten Teilchen mehr oder weni- 
ger ab, bis zum 20°. Solehe Gruppen von subparallelen In- 
dividuen zeigen ganz regelmiissig eine schén strahlenfirmige 
Anordnung. In einigen Fallen sieht man eine schén strahlen- 
oder fiederformige Anordnung parallel mit der b-Achse. In 
anderen, besonders in Platten parallel (001), sieht man eine - 
mikroklinartige Gitterlamellierung von einander kreuzenden 
Lamellen nach der Tracen von (110). Diese Gitterlamellen 
kommen oft gleichzeitig mit der strahlenférmigen Anordnung 
des Minerals vor. Keine Verainderungen waren in diesen ver- 
schiedenartig angebauten Teilen bei Temperaturen unterhalb 
360° C zu beobachten. 

Wie im Anfang schon erwaihnt wurde, ist der Quarz der 
reichlichste Bestandteil der Gange. Er ist meistens rein 


SNe wanrb. L887) Io: 
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weiss und grobkérnig. In ihm sind Kristalldrusen mit ganz 
durchsichtigen, schénen, kleinen Bergkristallen sehr verbrei- 
tet. Die grossen bis 8 cm langen Kristalle sind Kombina- 
tionen ausschliesslich von Pyramide und Prisma. An den 
kleinen Kristallen sieht man auch tetartoédrische Trapezoéder- 
flachen. 

Die an den kleinen Kristallen beobachteten Trapezoéder- 
flachen weisen mit Bestimmtheit darauf hin, dass e-Quarz 
hier vorliegt. Aber auch die grisseren Kristalle ohne ersicht- 
liche tetartoédrische Ausbildung sind als e-Quarz auskristal- 
lisiert, wie durch Untersuchung der Atzfiguren konstatiert 
wurde. Die Gange sind also bei einer Temperatur unterhalb 
575° C entstanden.? 

In mikroskopischen Préparaten sieht man oft viele relativ 
grosse Fliissigkeitseinschliisse mit Gaslibellen. In einem 
Quarzstiicke, wo keine Kristallform beobachtet wurde, er- 
scheint deutlich eine Zonenstruktur mit mannigfachen in ein- 
ander gelegenen Schichten von verschiedener Durchsichtigkeit. 
Eine mikroskopische Untersuchung ergab, dass diese Erschei- 
nung von der Anordnung der Fliissigkeitseinschliisse, zonen- 
weise parallel der Kristallflachen, bedingt ist. 

In den Kristalldrusen kommen hier und da auf dem Quarz 
oder Prehnit aufgewachsene winzige Kristalle eines fremd 
aussehenden gelblichen oder rétlichen Minerals vor. Die Kri- 
stalle sind héchstens 1 mm lang; zuweilen kommt dieses 
Mineral in einzelnen Kristallen vor, zuweilen bildet es kleine 
strahlige Aggregate die sehr an Prehnit erinnernde Strukturen 
zeigen. In den einzelnsitzenden Kristallen sind die Kristall- 
flichen so gut ausgebildet, dass ein paar Winkel gemessen werden 
konnten. Sie entsprachen ziemlich gut den Prismawinkeln 
der Feldspate. Spaltbarkeit wurde beobachtet. Das spezi- 
fische Gewicht der Kristalle aus zwei verschiedenen Stiicken, 


mit THounEetr’scher Lésung bestimmt, war 2.544 und 2.548. 


1 Wricut, F. E., und Larsrn, E. 8. »>Quartz as a geologic thermometer.» 
Am. Journ. of Science, Vol. 27 (1909), S. 421. 
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In Chlorwasserstoffsiure ist das Mineral unléslich. Die Harte 
ist etwa 6. 

Genug Material zu einer quantitativen Analyse konnte nicht 
erhalten werden. Bei einer qualitativen Untersuchung konn- 
ten nur Aluminium und Natrium nachgewiesen werden. 

Da die Eigenschaften auch auf das Lithiummineral Petalit zu 
passen schienen, gab es Anlass zu untersuchen, ob es lithium- 
haltig ware, aber das Resultat war negativ. 

Das Mineral ist schwach doppelbrechend, und seine Licht- 
brechung ist niedriger als die des Kanadabalsams. Infolge 
seiner Higenschaften kann es nur Albi sein. 

Calcit tritt hier und da als Ausfiillungsmasse der im Quarz 
befindlichen Drusenriume vor, zuweilen unmittelbar auf dem 
Prehnit. Er ist rein weiss und grobspatig. Kristalle wurden 
nicht angetroffen. 

Bisweilen sind die Drusenréume von einer blaugriinen sich 
fettig anfiihlenden, dem Steatit ahnelnden Masse ausgefiillt. 

Epidot kommt ausser im Nebengestein der Ginge auch im 
Quarz als kleine griingelbe, helldurchsichtige Kristalle vor. 


Mineralogisch-geologisches Institut der Universitat zu Hel- 
singfors in Finnland, Mai 1914. 
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Chemical and petrographical studies on the ore-bearing 
rocks of Central Sweden 


by 


Hs. Sséeren, H. EK. Jonansson and Nara Sanvzom. 
(With Plates 7—8.) 


In connection with the preparatory work for the excursion 
C, of the XI international geological congress in Stockholm 
one of us (SJéeReN) started a somewhat extensive chemical 
investigation of the ore-bearing rocks at several mines of 
Central Sweden. Later a collaboration with the second of 
the authors (JOHANSSON) was arranged; for the execution of 
the very important analytical part of the work we have been 
favoured with the skilful assistance of the third collaborator 
(Nama SAHLBOM). 

The principal aim of our researches is a systematic chemi- 
cal and microscopical investigation of the main types of 
quartz-felspar-rocks with which the more important iron ores 
of the ore-bearing province of Central Sweden occur connect- 
ed. However, several analyses and other data will be given 
also of certain other types of rocks with which these ores 
likewise are intimately associated. For the purpose abun- 
dant collections of rock specimens have been brought together 
during excursions to all important districts of the ore pro- 
vince. The results will be published in a series of papers, 
the first of which is now brought out dealing with the 
southwesternmost district or Filipstad’s Bergslag. 
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I. Filipstad’s Bergslag. 


The main geological features of this district and the situa- 
tion of the ore fields which our researches embrace are repre- 
sented on the map in fig. 1, which is a copy from T6rNzE- 
Boum’s »Geologisk Ofversiktskarta éfver Mellersta Sveriges 
Bergslag». The central part of the district is occupied by 
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Fig. 1. Geological sketch-map of Filipstad’s Bergslag. 
Seale of 1: 250000. 
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an area of reddish salic gneiss — the »Horrsji-gneiss». This 
gneiss is almost entirely surrounded by areas of ore-bearing 
granulitic rocks, which for a very great part seem to belong 
to types rich in soda. On the eastern side the granulite for- 
mation is bordered by a strip of dark hilleflintas, farther 
eastwards succeeded by slates of the Sax4-Grythytte forma- 
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tion; on all other sides it 1s cut off by younger intrusives 
of the Filipstad granite. 

All iron ore deposits of the district are confined to the 
granulitic rocks. Chiefly two ore types are represented : 
firstly ores of decided skarn ore type and secondly manga- 
nese ores (hausmannite and braunite), partly associated with 
a more or less quartzeous specular hematite, of a type that 
is not typically developed in any other ore district in Cen- 
tral Sweden. Within the Persberg ore field, which may be 
taken as including all the innumerable deposits crowded over 
the southeastern part of the granulite area, only deposits of 
the skarp ore type are met with. In the northwestern part 
of the district including the Zaberg, Nordmarksberg, Finn- 
mossen and several less important mining fields ores of the 
same type are greatly predominating; along with the skarn 
ores there are, however, also a few deposits of manganese 
ores, as for inst. at Jakobsberg and Nordmarks Kittelgrufva. 
The northeastern part of the district, on the contrary, con- 
tains but few and less typical skarn ore deposits; its most 
important deposits are the peculiar manganese ores and he- 
matites of the Langban mining field: a similar deposit is also 
found farther southwards at Pajsberg. 


The Persberg ore field. 


Skarn-bearing soda granulites. As appears from the 
map published by 'Térnesoum,' the Persberg ore field is 
chiefly built up of granulitic rocks interstratified with a great 
number of more or less continuous bands of skarn rocks, 
which often exhibit a very intricate serpent-like winding. 
These skarn-bearing granulites, so far as hitherto known, 
seem altogether to be decided soda-granulites, essentially com- 
posed of quartz and a plagioclase felspar very near to pure 
albite. At many places, especially in the environs of the 


1 Geognostisk beskrifning 6fver Persbergets gruffalt. S. G.U. Ser. C. 
N:o 14. 1875. 
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main mines which are grouped together in the so called »Odal- 
faltet>, the rocks are almost purely white in colour; farther 
away slightly reddish as well as grayish types are more 
common. The granulites are for the most part ratber fine- 
grained and often present a more or less distinctly porphyritic 
appearance due to the development of larger irregular crystals 
of quartz and plagioclase scattered in a finely granular ground- 
mass; such phenocrystic grains may, however, in many cases 
be entirely lacking. Of femic constituents the granulites as 
a rule only contain a pale brownish or greenish mica; owing 
to its irregular distribution into small nests and stripes a 
regular foliation is seldom distinctly marked. — Three ana- 


Analysis N:o 1. White soda granulite. Railway cutting N of 
the managers residence, Odalfdltet, Persberg. 
Analyst: G. Nypiom.? 


% | Mol. | Norm: | 
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NayOn ev. dn OHO Lg Seb SI] BOSC, ahatee enamels 
1 Oana 26 rely NMOL 5 G0 29 Quant. Classif.: 
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es 6 iat ee MBB ye ie 
ee. foe eee 06 £ AULLOe eee = r * 
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100.31 | 99.89 


H,0 at 105° 0.03% Sp. g. 2.64. 


"In the tables of analyses published in this scries of papers the first 
column contains the original analysis and the second column the corresponding 
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lyses of these granulites have been executed two of which 
were already published in the guide for the Congress excur- 
sion ©,, prepared by SJéarey. 

The analysed specimen N:o 1 is fairly typical of the rocks 
outcropping along the borders of that big skarn deposit, which 
includes the principal iron mines as well as the large lime- 
stone masses of the Odalfalt. It is a whitish, very salic rock 
containing scattered phenocrysts of quartz and felspar, rarely 
exceeding one mm in size; the fine-grained groundmass is 
finely speckled with light-brownish and greenish specks, here 
and there aggregated into more compact brownish patches 
suggesting the presence of cordierite. 

The phenocrysts of quartz occur quite sparingly. Under 
the microscope traces of bipyramidic outlines are occasionally 
seen (Pl. 7, fig. 1) but as a rule the crystals are quite irre- 
gular in shape sometimes breaking up into granular aggre- 
gates. High power reveals innumerable rutile-like microlithic 
inclusions; some curious vermicular inclusions of albite remind- 
ing of myrmekitic intergrows may also be noticed. The 
phenocrysts of albite are slightly more abundant; they show 
some tendency towards a tabular development, occasionally 
with penetration twinning (Pl. 7, fig. 2) just as in pheno- 
erysts of true porphyries; their external contour, however, as 
is the general rule in the granulitic rocks of Central Sweden, 
is quite irregular, so that these »phenocrysts» at the first 
glance might be taken for included fragments rather than 
crystals grown in situ. They usually show but few and 
discontinuous twinning lamelle or are often only simple 


molecular ratios; the third column gives the »norm» of the rock according to 
the american method of calculation; in the fourth column are calculated first 
the composition of the »ayverage felspar» of the rock, that is the percentic 
ratios of the three felspar-forming molecules, and secondly — as an expres- 
sion for the acidity of the rock — the percentic ratio of the quartz-forming 
silica molecules to the total of quartz- and felspar-forming molecules; finally 
the place (class, order, rang and subrang) and name of the rock in the ame- 
rican quantitative system are indicated. 
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twins; the polarization is not uniform, but somewhat patchy. 
Symmetrical extinctions up to 15° have been measured; an 
individual cut | cand showing good P-cleavages extinguishes 
at about 12° in the centre and slightly more at the outer 
parts; hence the proportion of anorthite molecule cannot ex- 
ceed the ratio An, Aby,. At the utmost border of the cry- 
stals there are often irregular seams of a distinctly later 
growth which exhibit a most intricate structure of about that 
kind to which the german term »Schachbrettalbit» per- 
tains. This structure seems to appear only in very pure 
albite felspars just as the evidently quite analogous »moire- 
microcline» structure described by Bréacer and Ussrne charac- 
terizes one of the purest potash felspars ever analysed.’ 
Characteristic of the albitic phenocrysts is also a dusty 
appearance, which under high power is seen to be due to a 
staining with small irregular pores. Inclusions of small mica 
tablets are abundant. Occasional larger grains show an irre- 
gular micrographic intergrowth with quartz, a structure not 
uncommon in rocks of this character. 

The groundmass is chiefly composed of more coarsely cry- 
stalline aggregates and networks of quartz, biotite and subor- 
dinately a »moire-structured» albite (Pl. 7, fig. 3), with inter- 
stices of extremely fine-grained masses, the individual graines 
of which do not as a rule attain 0.01 mm in size. In these 
interstitial masses a fine intergrowth between quartz and albite 
might be suspected; closer inspection, however, reveals that 
they are essentially intricately interpenetrating grains of a 
more or less distinctly moire-structured albite with only sub- 
ordinate and usually well defined inclusions of quartz. The 
mica is a light-coloured yellowish biotite. Some larger patches 
of a greenish bleached and partly chloritized mica may be 
pseudomorphous after original cordierite, judging from their 
macroscopical appearance, but no fresh cordierite is present. 


‘N. V. Ussine, Meddelelser om Grénland XIV (1894): 12. 
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Analysis N:o 2. Light-reddish soda granulite. Northern 
Alabama shaft, Persberg. Analyst: G. Nypnom. 


| ] 
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H,O at 105° 0.08% Sp. g. 2.64. 


This rock, although almost exactly agreeing with the pre- 
ceding in chemical composition, is of a considerably different 
aspect and structure. Macroscopically only some irregularly 
distributed dark greenish stripes of micaceous matter are 
discernible in the uniform, pale reddish, dense-looking rock 
mass. Under the microscope the latter dissolves into an even- 
grained granulitic mixture of quartz and albite with the 
average size of the quartz grains amounting to 0.03 a 0.05 
mm. The albite grains show indistinct twinning. A few 
larger grains of albite and quartz rarely exceeding (0.1 a 0.2 
mm in size may be observed but otherwise porphyritic struc- 
ture is practically absent. The biotite is always more or less 
bleached and chloritized under development of abundant small 
erystals of anatase- and brookite-like aspect which also occur 
independently spread through the whole rock mass. 
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Analysis Nio 8. White soda granulite. Southern side of Hég- 
berget, Persberg. Analyst: NAIMA SAHLBOM. 


DS eee 
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A sugar-like almost snow-white rock with irregular bran- 
ching nests of micaceous matter drawn out in the direction 
of foliation. The ‘microscopical structure (Pl. 7, fig. 4) per- 
fectly agrees with that of the preceding type. The colour of the 
mica is extremely feeble. Small prisms of a very feebly 
coloured tourmaline are frequently present in the micaceous 
portions. Rounded as well as prismatic grains of a TiO,- 
mineral, chiefly rutile, are fairly abundant. No apatite 
accounts for the P,O; of the analysis but abundant small 
rounded grains of a somewhat zircon-like character may be 
of some other kind of phosphatic mineral. 

The close agreement between the published analyses of 
these otherwise somewhat diverging varieties from different 
localities points to a remarkably good chemical constancy of 
the Persberg granulites. Their most conspicuous chemical 
feature is the extremely sodic character, which in combination 
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with the rather high acidity places the rocks in the extreme 
westphalose subrang of the american quantitative classifica- 
tion. Another feature of interest is the high percentage of 
magnesia as compared with the very feeble amount of iron. 
This relation manifests itself in the almost phlogopitic cha- 
racter of the mica constituent; in regard of the very low 
potash content of the rocks it may also be concluded that 
this mica must contain a notable amount of soda. — The 
extremely sodic character of the Persberg granulites is also 
illustrated in two older analyses long ago executed by the 
well known swedish chemist SvansBere, which may be quoted 
here for the sake of completeness?: 


I Il. 
SiO e cane ee ee aos Ol el eS 74.95 
ALO see tc ah eee LOS kg Hieae} 
DA OS Min Siar gu. Oey <oty re tay 5 59 1.60 
IMGOMS i hase vote aes mee tee 22 1.32 
OBO OF Gute he SE oan oe oe ee line 50 
Ne: Olraceapat tak co sameeren 005 6.49 
1A Olare ose tes OF eee Son oe hl ek BOS 35 
ete eras arc 79 ofan as 2 ee Se 21 

99.42 SiS 


I. Light reddish »halleflinta>, Persberg; II. Slightly more dark-coloured 
variety, ibdm. 


In this connection some brief petrographical notices may be 
given also of certain other types of rocks which are charac- 
teristic for the Persberg ore field. 

Skarn-banded soda granulites. In the Persberg ore 
field pyroxene- and amphibole- bearing varieties of soda 
granulites are almost entirely confined to the immediate bord; 
ers of some of the skarn deposits. In such border phases 
the pyroxene usually displays a marked tendency to segregate 
into separate more or less sharply defined bands and lumps, 
which in their rather capricious schlieren-like distribution and 


1 Férh. vid Skand. Naturf.-métet i Stockh. 1842, p. 585. 
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usually vere sinuous course give a very instructive reproduc- 
tion a a small scale of the singularities which charac- 
terize the skarn rocks of this ore field as a whole in their 
geological appearance and relations to the bordering soda gra- 
nulites. This is especially well illustrated in the rocks ex- 
posed at the entrance of the old Tilas’ adit, on the eastern 
side of Hoégberget (fig. 2). The light-coloured component of 


Fig. 2. Skarn-banded soda granulite from Tilas’ adit, Hégberget, Persherg. 


Nat. size. 


these very variegated rocks is a pale-reddish or whitish albite 
granulite closely agreeing, in structure and composition, with 
the above described soda granulite from the Alabama shaft 
excepting the heterogeneous dilution with small grains of a 
greenish pyroxene instead of biotite; an unusually high amount 
of zircon is also noticeable. The more dark-coloured 
skarn-like portions consist of more or less compact finely gra- 
nular masses of a greenish pyroxene impregnated with grains: 
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of magnetite; the latter are often surrounded by seams of a 
yellow-brownish orthite-epidote, which also occurs in larger 
compact segregations. The pyroxene is of a rather vivid colour 
and marked pleochroism in greenish and yellowish tints with 
more deep-coloured borders; the angle c:c¢ was measured to 
49° in the centre of a grain and seems to increase in the border 
seams. The rather vivid greenish colour, the high extinction 
angle and a marked dispersion of the bisectrices probably 
indicate a not inconsiderable proportion of a soda pyroxene 
molecule in the pyroxene of these border rocks which, so far as 
known is not indicated in the pyroxene of the more compact 
skarn deposits. — At other places as for inst. along the nor- 
thern side of tne Krangrufve layer very fine-grained whitish 
green transition rocks are met with, which consist of a more 
homogeneous intermixture of a feebly coloured pyroxene with 
albite and a small quantity of quartz. 

Cordierite-bearing soda granulites. A mineral which 
is of very wide-spread occurrence in the Persberg soda gra- 
nulites is cordierite. This mineral, however, does not occur 
as a uniformly distributed constituent but usually appears in 
the shape of rounded nodules and patches of brownish or 
greenish colour and greasy lustre. At some places, as for 
inst. on the western side of Bertilsviken, there is a tendency 
to interbanding between light-coloured layers of typical soda 
granulite and more dark-coloured layers rich in cordierite. 
The cordierite is drawn out in fine light-brownish stripes in 
the direction of foliation. It is perfectly fresh with marked 
yellowish pleochroism; it usually appears in poikilitic inter- 
growth with some quartz, forming larger elongated individuals, 
which show an approximately uniform orientation in the dif- 
ferent stripes. Between the stripes of cordierite are whitish 
stripes of soda granulite as well as grayish stripes essentially 
containing quartz and a yellowish biotite; with the latter 
are associated some flakes of muscovite, a mineral otherwise 


very rarely met with in the Persberg rocks. 
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Cordierite-gedrite-rocks. At several places in the ore 
field but most abundantly at the old silver and copper mines 
on the northern side of Getién a peculiar type of rock is met 
with, which is essentially composed of flinty-looking cordierite 
crowded with radiated groups, usually about one cm in dia- 
metre, of a brown-grayish fibrous gedrite. The gedrite is of 
a pale coloured and feebly pleochroic, optically positive va- 
riety, probably of a moderate FeO-percentage. The cordierite 
is in the usual spongy-intergrowth with a variable amount of 
quartz. Through interstitial granular masses of albite and 
quartz transitions to cordierite-bearing soda granulites are 


Analysis N:o 4. Quartz- cordierite- | Quartz-gedrite-rock. 
gedrite-rock. Northern side of Getén, | Flogberget, Dalecarlia. 
Persberg. Analyst: Naima SAaHLBom. | Analyst: R. Mauzenrus 
SiG tsar See eee 70.24 | 67.18 
TiO st on larger ee 15 | 10 
Al Op eal ee ont eae ee ae 10.09 
BGO 0), nia cee, meee eee 83 1.87 
GO Ge Cee Chae ed Oh aad 8.98 | 11.96 
ONO stein be at Sage bby sp ic 04 15 
IN: OJ es OK nt ees. 5,” aa 8:97 gual 
(OENOW eG iran of .cerouta A heen ee 00 50 
Nap OES aera aan 12 1.47 
KO; ou es eee 13 65 
BuO soa eee 01 01 
SHED So Rec eNO, CA ae — 01 
TEA: UPR ee une 1.23 80 
100.42 | 99.90 


performed. The chemical composition of the rock from Getin 
is shown in analysis n:o 4. For comparison an analysis of a 
related rock from Flogberget in southern Dalecarlia is also 
reproduced.' Chemically the two rocks chiefly differ in the 
relative proportions of MgO and FeO (MgO: (MgO + FeO) = 
resp. 64 and 43%). The mineral composition of the Geté rock 


' H. E. Jonansson. The Flogberget iron mines. Geol. Fér. Forh. Bd. 32 
(1910) : 414. 
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| 


Bd 36. H.6.] CHEMICAL AND PETROGRAPHICAL STUDIES. 453 


may be calculated at about 20% cordierite, 40% gedrite and 
40% quartz, while in the more ferrous Flogberg rock the 
cordierite is entirely replaced by the two other minerals. 

With respect to chemical composition as well as geological 
relations these interesting cordierite-gedrite rocks may be 
regarded as a special quartzy type of skarn rocks; in fact 
such rocks have been recognized by us in all more important 
skarn ore districts as well as at several sulphide ore deposits 
of Central Sweden. 

Cummingtonite skarn. Among the skarn masses of the 
Persberg ore field TérnuBonm has distinguished between two 
mineralogical types, viz pyroxene skarn, partly rich in gar- 
net (andradite), and amphibole skarn, always without admixed 
garnet. According to him the two types of skarn occur well 
separated from each other in a number of layers which were 
regarded as marking certain definite horizons in the strati- 
fied rock series of the ore field. While the garnet-bearing 
pyroxene skarn has attracted much interest, especially because 
of its mineralogical analogies with such lime-silicate masses 
usually rich in andradite which occur replacing limestone at 
many iron ore deposits of true contact ore districts, little 
attention has been bestowed on the amphibole skarn of Pers- 
berg. In this respect, however, the latter type of skarn also 
seems worth of some interest, as it is a fact that this am- 
phibole skarn consists in part entirely of amphiboles free 
from lime, of the variety known as cummingtonite or amphi- 
bole-anthophyllite. 

This type of amphibole skarn, which seems to be of rather 
frequent occurrence also in other skarn ore districts of Central 
Sweden, is macroscopically recognized by means of its cha- 
racteristic greasy lustre and brown-grayish tint, which evi- 
dently is not developed in any true actinolite skarn; besides 
it has a more marked tendency to a long-fibrous development. 
It seems readily subjected to hydration and in many places 
is found only in a more or less advanced stage of alteration 

32—140222. G. F. F. 1914. 
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into tale. Not improbably a good deal of the tale skarn 
found at several mines at Persberg may be traced back to 
original cummingtonite skarn. For testing the macroscopical 
diagnosis a fresh specimen of cummingtonite skarn has been’ 


analysed: 


Analysis N:o 5. Cummingtonite skarn. SW of Storgrufvan, 
Odalfdltet, Persberg. Analyst: NamMA SAHLBOM. 
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The analysed specimen is taken from an outcrop on the 
southwestern side of the open cut of Storgrufvan. It is a 
very dense, heavy rock with scarcely perceptible fibrous frac- 
ture and the usual brown-grayish colour. Under the micro- 
scope it resolves into a fine felt of apparently colourless 
amphibole needles with no high birefringence and an extinc- 
tion c:¢ amounting to about 19°. Notwithstanding the con- 
siderable amount of water shown in the analysis no tale can 
be seen. — Chemically this type of skarn is evidently most 
nearly related to the cordierite-gedrite rocks previously de- 
scribed and in fact usually appears in association with cor- 
dierite-bearing rocks. On the other hand a derivation from 
original limestone or dolomite can scarcely be assumed in the 
ease of this kind of skarn rocks.. 
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»Granitoid» soda granulites. Along the eastern border 
of the area occupied by the skarn- and ore-bearing, tine-grained 
soda granulites another type of soda rocks are met with which 
were distinguished by TérneBoum under the name of »granu- 
lar eurites» and later also as granitic porphyroids». ‘These 
rocks may be characterized merely as highly porphyritic 
phases of the Persberg soda granulites, in which the porphyri- 
tic crystals of albite and quartz have developed in very great 
abundance so as to become more or less predominating over 
the granulitic groundmass. Hence the rocks present a more 
coarse-grained gneissose or sometimes almost granitic appea- 
rance. 

The most massive granite-looking varieties are met with in 
the islands Storén and Elgin in lake Yngen. A specimen of 
the rock from Elgén is speckled with fine-grained reddish 
and more coarsely granular grayish patches; in addition also 
some irregularly distributed femic patches chiefly containing 
a fibrous amphibole may be discriminated. Under the micro- 
scope the grayish patches are seen to consist of thickly 
ageregated crystals of albite and quartz with subordinate in- 
terstices of a granular albite-quartz-mass crowded with clus- 
ters of fibrous amphibole. The quartz grains when surrounded 
by groundmass frequently show good idiomorphic outlines 
although often distorted under development of strain shadows. 
The albite crystals are quantitatively predominating and reach 
a size of 2—3 mm. Symmetrical extinctions of up to 15° and 
extinctions | c of 17°—18° point to a molecular ratio of about 
An, Ab,, with only slight indications of any zonal structure. 
»Moire» structure is not developed. Abundant small rounded 
inclusions of quartz are invariably present. Occasional cry- 
stals exhibit a beautiful micrographic intergrowth with quartz 
(Pl. 7, fig. 5—6). The reddish fine-grained portions of the 
rock chiefly consist of granulitic aggregates of albite and 
quartz, the latter always subordinate in quantity and some- 
times almost lacking; phenocrysts are only sparingly or not 
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at all developed in these portions. The amphibole is of a 
faintly coloured actinolitic variety (a yellowish 6 greenish, c 
pale-bluish) with a fine parting || 001; in other specimens 
of the rock it is replaced by radiated groups of an almost 
colourless (megascopically brownish) strongly polarizing va- 
riety, no doubt a cummingtonite, sometimes associated with cor- 
dierite. — An analysis of this type of granulite, which is not 
immediately connected with any ore deposits has not been 
executed, but its mineralogical composition points to a some- 
what less acid phase of the same type of soda rocks as is re- 
presented in the ore-bearing granulites of the Persberg ore 
field. 


The Nordmark ore field. 


The iron ore deposits at Nordmarksberg occur in a large 
body of pyroxene-amphibole-skarn and associated crystalline 
dolomite which is surrounded by granulitic rocks. The gra- 
nulite so far as can be judged from the few existing out- 
crops is a whitish to grayish easily crumbling soda granulite 
usually with marked porphyritic development. In its mega- 
scopical appearance it closely agrees with the whitish soda 
granulites at Persberg; its mica constituent however is most- 
ly of a somewhat deeper colour and the brownish patches of 
cordierite so common in the Persberg rocks are not seen at 
Nordmarksberg. The close correspondency also in chemical 
composition is proved by the analysis n:o 6 which chiefly 
differs in the slightly lower acidity and the marked content 
of FeO. 

The analysed specimen, which is taken from the under- 
ground workings, is of a somewhat darker brownish gray 
colour and a more compact appearance as compared with the 
rock in the surface outcrops but otherwise it is of the same 
character. It contains fairly numerous phenocrysts of bluish 
gray quartz up to 2 mm in size and less abundant but often 
larger ones of striated felspar (Pl. 8, fig. 8). They are 
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Analysis N:o 6. Grayish soda granulite from the drive »Ormen 
lange» at 260 m level. Nordmarksberg. 
Analyst: Naima SAuyLzBom. 
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embedded in a fine-grained indistinctly laminated groundmass 
stained with black mica stripes. Under the microscope some 
of the quartz crystals show fairly idiomorphic outlines 
although often flattened in the direction of foliation; they are 
thickly stained with the common hair-like inclusions. The 
albite crystals present the usual dusty appearance and irre- 
gular twinning and are filled up with mica tablets; symme- 
trical extinctions at least up to 16° and extinctions of 14° | a 
point to a molecular ratio about An, Ab. The ground- 
mass is a fairly uniform mixtura of polyhedral grains of al- 
bite and quartz, the latter averaging 0.03 mm in size; occasio- 
nally there is a rough approximation towards a radiated 
micrographic intergrowth. In the larger albite grains of the 
groundmass moire twinning is well developed. The mica is 
a brownish not distinctly biaxial biotite. Very subordinately 
a rather markedly pleochroic gedrite-like amphibole is also 
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present; it appears in long slender prisms which break up 
into aggregated fibres with distinctly oblique extinction. The 
minor constituents include rutile, a scaly iron ore and occasio- 
nal larger prisms as well as abundant small rounded grains 
of zircon and perhaps also some zircon-like phosphate; cer- 
tainly the few grains of apatite that can be detected in the 
slide cannot account for the whole content of P,O; shown by 
the analysis. A few clusters of zinkblende also have been 
recognized in the slide. 


The Finnmossen ore field. 


The important skarn ore deposit at Finnmossen is accom- 
panied by only small masses of skarn rock and in part bor- 
ders directly on the surrounding granulitic rocks. At this 
mine outcrops are almost entirely wanting, and the following 
statements about the ore-bearing rocks are based chiefly upon 
a study of the material brought up into the dumps from the 
various underground workings. The rocks here observed are 
of a general gray or whitish gray colour and for the most 
part of a distinctly coarser appearance as compared with 
the granulites at Persberg and Nordmarksberg; porphyritic 
development seems to be lacking. As to their mineralogical 
and chemical constitution chiefly two types of granulites seem 
to be represented which, however, are not always easily dis- 
tinguished only by their megascopic characters. One is a 
decided soda granulite entirely devoid of any potash felspar 
but partly rich in a black mica and more or less gneissose 
in appearance. The other is more intermediate in character 
and contains soda plagioclase and microcline felspar associa- 
ted in about equal proportions or even with the latter di- 
stinctly predominating. According to personal communication 
from Mr O. Bacxstrém of Uppsala, who has recently underta- 
ken an underground investigation of the mine, only rocks of 
the first type are observed close to the ore, while microcline- 
bearing rocks are met with at some distance in the foot-wall. — 
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Analysis N:o 7. Gray soda granulite rich in biotite. Dump* 


at Finnmossen, parish of Nordmark. Analyst: Narma SAHLBOM. 
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The analysed rock presents a whitish granulitic ground- 
mass thickly lined with elongated narrow stripes of black 
mica which mineral also occurs concentrated into occasional 
broader lenticular segregations of a more coarsely tabular 
development. No porphyritical grains of quartz and felspar 
ean be detected. The whitish groundmass of the rock con- 
tains a granular mixture of quartz and albitic plagioclase 
crowded with abundant small nests of muscovite. The quartz 
is in grains of a somewhat variable size the average of which 
may be estimated at 0.1 mm; this coarseness of grains as 
well as other microscopical features characterizes the rock as 
a petrographic transition phase between the typical granu- 
lites and the more decidedly gneissose members of the ore- 


bearing formation. The plagioclase shows regular twinning, 


1 Mr. Bacxstrém who has examined the specimen analysed states that it 
is probably derived from the crosscut at 238 m level driven in towards the 
ore belt from the inclined shaft in the foot-wall. 
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often with rather fine lamelle. The measured extinction ang- 
les — about 16° max. | 010 and 14 | a — would seem to 
point to a member slightly richer in the An-molecule than is 
consistent with the extremely small percentage af CaO shown 
by the analysis; the same extinctions, however, may also be 
found in a more purely albitic felspar containing a certain 
proportion of the Or-molecule. Certainly the deep-brownish 
biotite of the rock, however abundant, and the subordinately 
associated muscovite cannot account for the whole potash con- 
tent of the analysis and there are no indications of any se- 
cond kind of felspar. The minor constituents are abundant 
zircon, some rutile and occasional grains of.a carbonate; neith- 
er iron ores nor apatite can be detected. 


Analysis N:o 8. Light-grayish intermediate granulite. Dump 
at Finnmossen, parish of Nordmark. Analyst: Natma SaHLpBom. 
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The external appearance of this fairly uniform even-grain- 
ed light-grayish rock would suggest a common soda granu- 
lite. At microscopical examination it resolves into a mixture 
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of quartz, perthitic microcline, albitic plagioclase and chestnut- 
coloured mica. The size of the quartz grains is between 0.05 
and 0.12 mm with occasional vein-like segregations chiefly 
containing a more coarsely granular quartz crowded with small 
inclusions of microcline. The microcline felspar is in distinct 
excess over the plagioclase. It has a very fine cross-hair- 
twinning with rolling extinction and includes not abundant al- 
though fairly broad perthitic Jamellee; the whole appearance 
suggests an average proportion of the Ab-molecule of about 
20%. The plagioclase is not frequently well twinned; sections 
cut |. a extinguish at 11°—12°; the maximal symmetrical extine- 
tion measured amounts to 16. The biotite is of a more dis- 
tinctly biaxial type than is the case in the rocks previously 
described and frequently includes prisms of rutile. Some fla- 
kes of muscovite are also present. Iron ore and apatite are 
lacking but grains of zircon or other zircon-like minerals are 
not rare. 

So far as hitherto known, a similar intermediate sodipotas- 
sic composition is not frequently met with in the typical 
granulitic rocks of Central Sweden while it seems to be rath- 
er characteristic of the more coarse-grained red salic gneis- 
ses of the ore-bearing formation. It should also be noted 
that in most alealine granites of a similar composition the 
soda felspar is almost entirely crystallized in the shape ofa 
microperthite very rich in albite, while in the Finnmossen 
granulite it chiefly occurs in separate grains of albite asso- 
ciated with a microperthite rather poor in soda felspar. 


The Taberg ore field. 


At Taberg no outcrops are found in the neighbourhood of 
the mines. The ore deposits as represented on the official 
map occur ascociated with limestone and considerable skarn 
rock in lenticular deposits interstratified with granulitic rocks. 
The granulites as seen in the dumps are whitish to grayish 
in colour and moderately fine to rather coarse in grain; por- 


462 HJ.SJOGREN, H. E. JOHANSSON AND NAIMA SAHLBOM. [Noy. 1914. 


phyritic structure is not very conspicuous, or it is usually al- 
together lacking. The same association between typical soda 
granulites and microcline-bearing rocks of an intermediate or 
fairly potassic character, which bas been described from Finn- 
mossen, also exists at Taberg. Rocks of both types frequent- 
ly occur interbanded with narrow branching layers of skarn 
containing a black amphibole as well as some pyroxene and 
epidote. As the granulites in their essential chemical featur- 
es evidently closely correspond with those at Finnmossen, 
no analyses have been executed, but some brief microscopical 
observations of the types may be given. 

Whitish amphibole-bearing soda granulites. This type of 
granulite consists of a saccharoid distinctly foliated mixture 
of quartz and albite with scattered blackish streaks and pat- 
ches rich in hornblende. The mineral composition may be 
estimated at about 55 per cent of albite, 40 per cent of quartz 
and some few per cent of amphibole, titanite, zircon and cal- 
cite. The average size of the quartz grains amounts to 
0.06 mm. The albite is not frequently twinned and then 
with few and broad lamella; symmetrical extinctions. up to 
—16 1/2" have been measured. The amphibole for the most part 
is of a rather pale-coloured variety with strong birefringence. 
Titanite, which mineral generally seems to be entirely lack- 
ing in the usual mica-bearing granulites of this ore district, 
is rather abundant in the present type forming raws of round- 
ed grains. Grains of calcite occur scattered throughout 
the rock. 

Gray gneissose binary soda granulites. Rather coarse-grained 
well foliated rocks of decidedly gneissose appearance, contain. 
ing scattered not very conspicuous larger lath-shaped crys- 
tals of albite as well as rounded grains of quartz. The quartz 
grains of the »groundmass» measure about 0.15 mm as an average. 
The albite possesses excellent twinning but otherwise agrees in 
its optical properties with the albite of the preceding type. The 
micaceous laminas contain considerable muscovite associated 
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with a greenish bleached biotite rich in the usual needles of 
rutile. Rutile and zircon are the only minor constituents 
observed. 

Light grayish microcline-albite-granulites. These rocks, as 
also is the case at Finnmossen, appear hardly distinguish- 
able from the associated soda granulites only by megascopical 
characters. The slides examined show a granulitic mixture of 
quartz, perthitic microcline with fine cross-hair structure and 
a not very regularly twinned albite. The size of the quartz 
grains is about 0.08 mm. ‘The microcline, on the whole, ap- 
pears to be in some excess over the albite. The perthitically 
included soda felspar is largely segregated to the periphery 
of the microcline grains forming broad wedge-like patches. 

The extinction angles of the plagioclase — up to 17—18 
+ 010 and 14°—15° | «a — indicate a fairly pure albitic mem- 
ber. Small flakes of an olive-coloured mica occur irregularly 
distributed through the rock. It is accompanied by abundant 
grains of epidote with frequent orthitic kernels as well as by 
small grains of zircon, a strongly pleochroic titanite and a little 
fluorspar. Curiously enough the femic constituents of the 
rock display a marked tendency to segregate into narrow 
veins, which often run quite across the general foliation of 
the rock but otherwise make no impression of secondary for- 


mations. 


The Jakobsberg ore field. 


The hausmannite deposits at Jakobsberg and some adjacent 
mines occur in a zone of crystalline limestones interstratified 
with reddish granulites. The granulite is best exposed at 
Backgrufvan, a small mine situated some hundred meters 
southwards of the Jakobsberg mine. The rock is reddish 
gray in colour with scattered grains of opalescent quartz 
standing out from the comparatively coarsely crystalline 
groundmass. Very characteristic of the rock is the tendency 
of its mica to segregate into branching nests and small veins 
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which often run quite obliquely to the general direction of 
foliation. The next analysis N:o 9 illustrates the decidedly 
potassic character of this kind of granulite. 


Analysis N:o 9. Reddish potash granulite. Backgrufvan at 
Jakobsberg, parish of Nordmark. Analyst: Naima SaHLBom. 
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Notwithstanding its comparatively low acidity this rock 
contains phenocrysts only of quartz, of a size between 0.25 
and 1 mm. They frequently have fairly idiomorphic outlines 
and are stained with the usual hair-like inclusions. In the 
groundmass microcline is the predominating constituent. It 
is in grains of an average size of about 0,06 mm which show 
a fine cross-twinning and contain distinct, although not abun- 
dant perthitic spindles. At the junction of the individual 
grains of microcline small areas of a cloudy felspar which 
evidently is a plagioclase may be observed. A distinct lami- 
nation results from an alternation between purely felspathic 
stripes and others containing a granular mixture of felspar 
and quartz in various proportions. In addition there are some 
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broader elongated stripes, evidently of a somewhat later grow, 
which consist essentially of a more coarsely crystalline quartz 
with subordinate small grains of microcline. The quartz of 
such coarse-grained segregations never contains the hair-like 
inclusions so characteristic for the proper phenocrysts. The 
abundant mica is a deeply olive-coloured biotite; in the larger 
nests of mica also flakes of muscovite often occur. Some 
more salic stripes of the rock are impregnated with small 
grains of hematite but otherwise the iron which it contains is 
entirely absorbed by the mica. Occasional rather large ery- 
stals of zircon and a few small grains of apatite may be 
noticed. 
The Liéngban ore field. 

Potash granulites on the southwestern side of the ore- 
bearing dolomite stock. The large irregular body of dolo- 
mite marble within wich the ore deposits of the Langban 
mining field are included borders along its southwestern side 
on a belt of granulitic rocks which are chemically characte- 
rized by a highly potassic composition. These granulites are 
light coloured, usnally in reddish tints, and rather fine-grained 
with a more or less conspicuously porphyritic appearance due 
to the development of larger quartz grains. They are sometimes 
traversed by networks of green silicates, chiefly pyroxene; at 
other places veins and irregular segregations of a dark colour- 
ed quartz heavily stained with hematite grains are of fre- 
quent occurrence. Two specimens of this kind of granulite 
have been analysed. 

The analysed rock N:o 10 contains abundant lenticular grains 
and elongated stripes of opalescent quartz measuring up to 2 
mm in breadth. The reddish or reddish gray groundmass shows 
an indistinct very fine banding which becomes well conspicuous 
on weathered surface. Microscopically this rock is of interest in 
showing a well marked sequence of crystallization. Of the mega- 
scopic quartz grains only a few small ones present the charac- 
ters of crystals of early growth. The other are merely ill-defined 
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Analysis N:o 10. Red potash granulite. Lappdsen, on 
the southeastern side of Hyttsjén, Langban. 


Analyst: Nara SAHLBOM. 
a 
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coarsely crystalline segregations in the groundmass, which 
make the impression of latest products of crystallization, just 
as the quartz masses in the centre of a zoned pegmatite dike 
(PL. 8, fig. 11). No phenocrysts of felspar are observeable; 
they are substituted by abundant areas of somewhat coarsely 
crystalline aggregates of microcline. Most grains of microcline 
are twinned only after the albite law with few and broad, 
wedge-like lamellae; not a trace of perthitic inclusions can be 
detected. The stripes of groundmass which are grown imme- 
diately upon the phenocrysts of quartz and phenocrystic 
aggregates of microcline, consist of a very finely granular 
mixture of microcline and quartz, the grains of the latter 
often falling below 0.01 mm; outwards from these centres the 
groundmass rapidly grows more coarse-grained and finally. 
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grades into the above mentioned coarsely granular segrega- 
tions. Of other constituents the rock contains innumerable 
small tables of hematite, irregular flakes of a greenish biotite, 
rather abundant grains of zircon, traces of orthite and occa- 
sional flakes of muscovite. The megascopical finely banded 
appearance is partly due to the distribution of the femic 
constituents into narrow sheets but chiefly to a general parallel 
arrangement of alternating coarse-grained and fine-grained 
portions of groundmass. 


Analysis N:o 11. Light reddish potash granulite. Railway 
cutting 1.5 km S of Langbanshyttan station. 
Analyst: Nata SAHLBom. 
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This rock looks like a cataclastically deformed phase of the 
preceding type, with a sericitic lustre developed on the clea- 
vage planes. It contains a few larger crystals of quartz and 
also some of microcline, more or less mashed and drawn out 
in the direction of foliation. In the groundmass thin stripes 
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of almost crypto-crystalline aggregates of microcline with 
undulous, occasionally somewhat radiating extinction alternate 
with other stripes consisting of a mixture of microcline and 
quartz of a more variable coarseness. Coarsely granular 
segregations of quartz with subordinate microcline, of the same 
character as described in the rock from Lappasen, also occur 
in the present type; they show but faint indications of the 
mashing and rolling otherwise so strongly marked in the rock. 
The microcline possesses an indistinct irregular cross-twinning; 
notwithstanding the marked percentage of soda shown by the 
analysis neither perthitic inclusions nor grains of independent 
plagioclase can be detected. Muscovite and hematite both 
occur abundantly distributed in very fine stripes. 
Micaceous and aluminous rocks associated with the 
ore-bearing dolomite. The immediate contact between the 
potash-granulites just described and the dolomite is not ob- 
served here. According to an observation on the shore of 
Hyttsjén the usual salic granulite when approaching to the 
contact appears to be replaced by more dark-coloured mica- 
ceous rocks poor in quartz but with irregular quartzy layers 
and segregations containing an altered cordierite as well as 
spongy patches of andalusite. Similar rocks are frequently 
met with in the mines intercalated in the ore-bearing dolo- 
mite. In composition they constitute a peculiar series varying 
from quartz-free biotite- and biotite-microcline rocks of an 
almost minette-like character to rather quartzose varieties 
usually rich in aluminous silicates. A good deal of what is 
called »skélar> in the mine is evidently nothing but micaceous 
rocks of this series in a more or less advanced stage of 
mechanical and chemical destruction. In fact the dolomite 
seems to be very intricately interpenetrated by a network of 
such rocks. In some cases it has been suggested from their 
geological mode of occurrence that they may once have been 
intruded into the dolomite in the fashion of true dike rocks 
which have later been destroyed by dynamic forces and fre- 
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quently torn into pieces included by the more plastic dolomite. 
These »skéls» have also been found to guide the ore deposits 
so that the deposits generally group around the »skéls». 

A series of analyses. of these rocks were prepared for the 
Congress Guide of SjéaruN and may be reproduced und dis- 
cussed here together with some brief petrographical descrip- 
tions. 

The biggest of these inclusions of silicate rocks in the do- 
lomite is the »horse» of a dark, micaceous rock, which forms 
the footwall of the Norrbotten deposit and separates the sa- 
me from the Storgrufve deposit. From the Bat-drive at 110 
m level, which is the highest level, where it has been observ- 
ed, it increases downward in size; at the Rams drive at 
130 m level it is about 20 m and at the Botten drive at 150 
m its width is more than 30 m. Some of the petrogaphical 


Analysis N:o 12. Dark grayish andalusite- and cordierite- 
bearing nica-microcline-rock, Lesjéfors drive, at 150 m level, 
Ldngban. Analyst: G. Nysiom. 
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H,O at 105° 0.12 %. 
33—140222. G. F. F. 1914. 
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variations shown in this horse are represented by the two 
following analyses. 

The rock N:o 12 presents a dark grayish compact mass with a 
greenish and violet-brownish tint and-a greasy lustre which at 
once suggests a considerable proportion of aluminous silicates. 
The main portion consists of a fairly coarse-grained mixture of a 
slightly perthitic microcline and a chestnut-coloured mica. No 
plagioclase can be seen but some quartz occurs intermixed in 
small grains and rounded inclusions. Occasional flakes and 
skeleton crystals of muscovite may also be noticed. This 
groundmass includes abundant but small areas of entirely 
altered cordierite as well as larger and more sharply segre- 
gated areas of a fresh andalusite which attain a size of up 
to 2 mm. The andalusite is in skeleton-like intergrowth with 
much quartz and usually surrounded by borders of a coarsely 
crystalline mixture of quartz and biotite. A few grains of 
orthite, zircon and rutile complete the list of constituents. 
Analysis N:0 18. Micaceous contact facies of the »horser. Le- 


sjéfors drive, at 150 m level, Langban. Analyst: G. NysBiom. 


% Mol Norm: 

SHOR os bo BREN Vie OIS “Saige 39.80 Average felspar: 
TO sr act tee BS] pA tale Sateen 10.94 | Or . . 68.2 
Al,0, « 1759 EAU er RS ees 11.58 | Ab. 5 alsi4 
Fe,0, 1.46 91) Al,0, 3.94 | An. . » . 14 
WONG cho ae 27 3.15 y arene 
MaO... .. 35 49 Quant. classif. 
MgO . 12.18 | 30.45) (MgFe),Si0, . 12.63 
Gn kota. 2h 2.39 | 4.97] (MeFe)Si0,. . 15.55 be tints 
Na,O 1.29 2.08) FeTi0, ... 80 Nee 
K,0 6.71 7.12) Fe,0, 2.12 
RO re eee} 05 C12) es, aan 04 
Sener Ud i. 02 06} Apatite 5. 12 
H,0..... 2.84 = fem. 31.26 

100.37 97.52 
H,0 at 105° 0.28 %. 


Bd 36. H.6.] CHEMICAL AND PETROGRAPHICAL STUDIES. 471 


The chemical and mineralogical composition of the rock is 
essentially that of a common clay hornfels. At the contact 
against the dolomite as well as against the ore the horse, 
however, aquires a more micaceous, lamprophyric character 
and at the 130 m level and, moreover, at several other places 
it is bounded on the E by a thick skél of essentially mica- 
ceous composition. An analysis (N:o 13) shows the composi- 
tion of this contact facies of the horse. 

In its chemical composition this rock may be well compared 
with certain special lamprophyric phases of syenitic rocks, 
as for instance the durbachite and the selagite, although still 
high in alumina and somewhat low in CaO. Unfortunately 
the original material for the analysis has been lost so that 
no further petrographical description can be given. 


Analysis N:o 14. Dark gray cordierite-bearing mica-felspar- 
rock. Byelke’s shaft, at 150 m level, Langban. 
Analyst: G. Nysiom. 
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C0 mete 1.05) 1.88] reSio,. . .. 1°67 Q+F 
Nia, 0 Gera tb at 518817 3.02 Res. 8 cs UT 
KOs tagen 7.83 | 831) ¥e.0, .... 4.42 Quant. classif.: 
PLO;-- ++ - 02 (05)) PeSyeng a2 pst 04 IZ:5: 11:2 
Boece ene 02 | 06| Apatite ... 05 Ciminose. 
HOF 3 7 ey 186 Y fem. 20.83 

99.99 98.65 


H,O at 105° 0.17 %. 
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Among the other »skils» may here be mentioned only three, 
from which several smaller ramify. They are: Storgrufveskélen 
(Bruseortskélen), which may be traced 200 m and which ge- 
nerally has a dip to north but in some places is vertical; 
this skél guides the deposits of Storgrufvan and Collegie- 
grufvan, which are situated above the skél; The Japan-skél, 
which stands vertically and has the Japan-deposit on the 
northern side, and the Norrbotten on the south side; The 
skél of Collegiegrufvan bounds the ore-bearing field towards 
east; it has a dip to west and determines the pitch westward, 
common to all deposits in this ore field. 

The two following analyses (N:o 14 and 15) are from some 
smaller »skéls» belonging to the system of the Storgrufve- 
skol. 

The rock N:o 14 presents a dark greenish gray mass of a 
somewhat greasy lustre, in which nothing but some irregularly 
distributed grains of a dark coloured quartz can be megascopi- 
cally distinguished. Microscopical examination reveals an 
intricate mixture of biotite and felspar which sweeps around 
irregularly distributed areas of a more or less altered cordie- 
rite usually crowded with inclusions of the other minerals. 
These areas frequently show the characteristic division into 
sector-shaped subareas due to twinning, as well as the well 
known yellowish pleochroic coronas around included grains of 
zircon. ‘The mica is of a greenish brown not very deeply 
coloured — a almost colourless — but vividly polarizing va- 
riety. The predominant felspar is a microcline-perthite rather 
rich in perthitic inclusions suggesting an average amount of 
about 25—30 % Ab. A considerable amount of a cloudy not 
usually twinned plagioclase is also associated which frequently 
has myrmekitic seams developed at the borders towards the 
microcline. Of other constituents hematite occurs abundantly 
as well as a little zircon and apatite. No grains of quartz 
can be detectedyin the main portion of the rock; this mineral 
only occurs in the shape of occasional irregular larger grains 
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or coarsely granular aggregates, partly of an appearance 
suggesting foreign inclusions or relic clastic grains but in 
other cases holding inclusions of the other constituents. This 
quartz is invariably stained with abundant fine scales of he- 
matite and may perhaps be of a similar nature as the well 
known deposits of ferrugineous quartz which accompany the 
ore shoots of this mine. 

In chemical respect the present rock may be said to unite 
the characters of a kind of lamprophyric rock with those of 
a common clay hornfels. 


Analysis N:o 15. Cordierite-bearing quartz-mica rock? Smedje- 
drive, 1£0 m level, Langban. Analyst: G. NyBiom. 


% Mol. | Norm: 

SiQse eae cae OAT ETO VO2 | ESIOs see kn cee 34.38 
ie kept nes O91 Ors sts otal 17.62 
AUR OF es ree 67 1373 8A eure wan et aes 17.58 
Fe,0, 1.35 SAleA me ee ys, <6 ees 3.59 

7) wn rm) me 
FeO . tae \ Aon Al,0, Oeiie 
MnOWs 5 sen. 06 |{ ¥ sal. 78.89 
MgO 9.71 14.27) MeSio, 14.33 
CaO 76 1.36) FeSi0, 3.03 
Na,O 2.07 3.34 FeTiO, . 44 
K,0 2.97 3.15 Fe,0, 1.96 
P05 03 (OTH Wet. 3 aan 11 
hice Mem cee 06 19 Apatite ans ned 
HeOpemacr. toll 19.94 
| —s 
99.96 98.83 


H,0 at 105° 0.18 %. 


The original material of this analysis having been lost, no 
statements about its petrographical characters can be given. 
From the chemical] analysis it may be concluded that the ana- 
lyzed rock represents a phase of the present rock series in 
which the potash felspar has almost disappeared and which 
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approaches to certain types of quartzy cordierite-rocks known 
from several other mines of Central Sweden. 

The next analysis is from the Japan-skél, the second of the 
main-skéls in the Langban-mine. 


Analysis N:o 16. Dark colowred mica-microcline-rock. Wor- 
king Japan. Bordering the ore deposit. Analyst: G. NyBiom. 


% Mol. | Norm: 

SHON eo eo OSIM SEED "OM a. op o OBR 
fed WO SDs ogee made SHE) 15} Ab 7.90 
ATOR. mee, a eol04: 22 DAN SAIHE cere oO 

Hes Osan ca amet 0 TDN ots OLS 

HO. ee regnes ere 4 75) IMO eee, eee 

MnO 19 27| X sal. 84.22 

WEO 6 Gop Ale 15:92 My. Si0, es Leste. 

CaQiere att a 78 1.40 BehiOs can 23 | 

Na Oe eee 72 ASON Ke (3 see 8 

K,0.... . 9.95 10.56 IROAOyy Sg goo co SARS Quant-classif. : 
P,O;.... + 28 (66)| Apatite ... 66 Ih :5:1:2 
Bag? eam *8| FS... . oe Highwoodose. 
Peg Oy Xfem. 13.96 

99.69 98.19 | 


H,O at 105° 0.10 % 


It is a dark brownish gray hornfels-looking rock with a 
somewhat conchoidal fracture. Under the microscope it re- 
solves into an uniform not very conspicuously foliated mixture 
of small grains of microcline and fine flakes of a very feebly 
coloured vividly polarizing yellowish mica with occasional 
purely micaceous patches. The minor constituents include 
abundant grains of TiO,-minerals, chiefly rutile, and a consi- 
derable amount of apatite. The grains of microcline rarely 
exceed ().03 mm in size. They show a rolling extinction, some- 
times also distinct wedge-shaped lamellae according to the 
albite law, combined with very fine pericline lines. No per- 


thitic inclusions can be detected, but there are subordinate — 


~ 
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grains of a more cloudy feldspar of higher refraction which 
evidently is a plagioclase. The chemical composition of the 
rock is rather puzzling. In its general features it shows 
undeniable affinities to certain types of lamprophyric rocks, 
but the very high percentage of alumina is strange in a rock 
of this nature. It is evident that the large excess of Al,O, 
resulting at the calculation of the norm of the rock cannot 
be accounted for by any mica normal in constitution as to the 
proportions between the olivine silicate and the aluminous 
molecules. For this reason a control of the analysis seemed 
desirable; however the new determinations by Narma SauHL- 
BOM, viz 21:74 % Al,O, and 6.60 ~% MgO, are in essential ac- 
cordance with the original values. Unfortunately the fine 
grain of the rock scarcely allows of any separation of the 
mica for a more exact determination of its chemical constitution. 

The genetical interpretation of the rock series now describ- 
ed and its relations to the associated dolomite and ore depo- 
sits as well as to the surrounding potash granulites certainly 
constitutes one of the many difficult problems connected with 
the geology of the ore-bearing formation of Central Sweden. 
Without further entering here on this question we only wish 
to accentuate the analogies which doubtless exist between 
these Langban rocks and certain other types of rocks which 
are of wide-spread occurrence in this ore-bearing formation. 
Thus the micaceous »skél-rocks at Langban evidently consti- 
tute equivalents of the peculiar mica rocks known as mica 
skélar or mica-skarn, which are seen at almost every mine in 
this province only excepting those in quartz-banded hematites. 
And the associated members rich in aluminous silicates have 
their analogies in a much varied series of aluminous rocks 
which in many ore districts oceur in a characteristic associa- 
tion with the various types of ores. * 


1 In a monograph on the Orijarvi ore-bearing region in Southwestern Fin- 
land (Bull. Comm. Geol. Finl. N:o 40) P. Eskona has recently given an im- 
portant contribution to the knowledge of a series of aluminous rocks which 
evidently has much in common with the series of rocks here alluded to. 
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»Granulars rocks N of Ladngbanshyttan. In this con- 
nection a few notices may be bestowed also on certain pecu- 
liar rocks which occur along the railway northwards from 
Langbanshyttan station, on the eastern side of the main do- 
lomite area. These rocks were in part mapped by T6RNEBOHM 
in the same colour as the fine-grained granitic rocks which 
occur along the northeastern side of Hytt Lake, on the wes- 
tern side of the dolomite. One type is characterized by a 
quite massive aspect and the presence of very abundant small 
grains of quartz embedded in a white-greenish groundmass. 
Its megascopical appearance would suggest some porphyritic 
rock unusually rich in quartz phenocrysts. When examined 
microscopically these phenocrysts, however, prove to be entirely 
fragmental in shape (Pl. 8, fig. 12) with marked indications 
of mechanical grinding. They are surrounded by a fine-grained 
groundmass which in part consists of a fairly typical granu- 
litie mixture of quartz and slightly perthitic microcline but 


otherwise appears to have resulted merely from a crushing of ° 


original larger grains of microcline and plagioclase. As femic 
constituents the rock contains a considerable amount of a 
pale green pyroxene and of epidote. 

Another associated type of these rocks includes more dark- 
coloured varieties which at the first glance appear to be com- 
posed of thickly crowded fragments and rounded grains of 
felspar and a dark-coloured quartz and thus might be taken 
for clastic graywackes. The microscopical appearance, how- 
ever, scarcely allows of any other interpretation but that these 
rocks are derived from some more coarse-grained, granitoid 
rocks which have suffered from a special kind of cataclastic 
destruction. In this process all the biotite and most of the 
plagioclase of the original rock have been reduced to fine 
aggregates, while the quartz and the microperthite have espe- 
cially yielded larger somewhat oval-shaped pieces. Indications 
of a similar destruction have also been observed in the otherwise 
distinctly granitoid rocks on the northeastern side of Hytt Lake. 


> 
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The Pajsberg ore field. 


The Pajsberg deposits evidently constitute a southern con- 
tinnation of the Langban ore formation and as to character and 
mode of occurrence of the ore agree in all essentials with the 
Langban deposits. Also in the character of the ore-bearing 
granulite there seems to be a close correspondency. Among 
the rocks which outcrop on the western side (in the footwall) 
of the ore-bearing dolomite at Pajsberg thus only decided 
potash rocks entirely destitute of any soda feldspar have 
been met with. One of the types observed is a light gray 
to reddish rock, which contains scattered large grains of quartz 
and has the mica distributed into an irregular network; in 
appearance and mineral composition it can scarcely be distin- 
guished from the type of potash granulite which has been 
described and analyzed from Backgrufvan at Jakobsberg. 
Another associated type presents a uniform thinly laminated 
grayish mass without any larger grains; it is poorer in quartz 
and mica and essentially contains a slightly perthitic micro- 
cline intermixed with some epidote. 


Coneluding remarks. 


All the above analyses of rocks from the Filipstad iron ore 
district are grouped together in the accompanying table. The 
nine analyses of granulites included are plotted in a trian- 
gular diagram (fig. 3) according to the proportions of the 
felspar-forming molecules Or:Ab:An calculated from ana- 
lyses. 

A glance at this table and diagram is certainly suggestive 
in several respects. Thus it is a fact that almost every one 
of the analyses in this table is rather strange in character 
and extreme in comyosition. If these analyses be grouped in 
Wasurneton’s tables, they certainly largely will contribute to 
fill out »subrangs» now only poorly represented. 


N, H. E. JOHANSSON AND NAIMA SAHLBOM. [Noy. 1914. ~ 


oF 


HJ. SJOGRI 


478 


‘COT 3% polap sajduvs uo ape soséyeue TTY , “OVE %0'O ‘POUT 1 


“BICGSI9g “JOU[BJ[VPO “U«VyS-oj1M0ZurmMND “G ‘B1aqsieg ‘u0}0H 
‘YOO1-0}11Pa9-d}LLO[pI0I-zyIwNy “Ff iuvqsuyy ‘oarp ofpemg ‘(yoor-o}1Z9TpI00-zyrenb snosovotm wv A[qeqord) ‘GT sueqsuery ‘aAtIp szopolsary 
‘OWMOIPLOO Pus opISNTVpuL Jo Soyoyed YYIA yoOI-oUTPOOLOLM-vOIT GIT sueqsuvy “jegs sxyefq ‘(esourm1) yoor-redspoy-vorm Suravaq 
“OPLOTPIOL “FT surqouyy ‘oarmp saojolsory ‘(asourmro) yoos-vor “ET ‘uvqSugry ‘uedee ‘(QSOPOOMY SIG) YOOI-aurpoororm-vory “gt {ueq 
-SuyT ‘(e80sinqopsemM) aytjnuvis ysvyod ysrppory ‘TT ‘ueqsuyy ‘uosyddey ‘(aseyseye jo T ‘Y ‘g) opfnuvsrs ysvjod poy oT /Sxeqsqoyer 
‘(asoomo) oytjnuvts yseyod ysippoy “G {uossomuurg ‘(asoredrq) d}ITMULIS oyVIpsWJeUL YsTAvlH “Q ‘uassomuuUlg ‘(asomney) oqrpnueIs 
Bpos snooosvorm Avi “2 !S1oqsyseupion “(asopeydysom) opynuvs3s epos Avy “9 ‘Sraqsxeg ‘yes1aqsoH ‘(esoyeydysam) o4t]nuess vpos 
OUM “G + SL0qsdog ‘JoU[VITePO ‘(asopeydysom) oy1[NUVAS evpos YSIppory % ‘S10qsi9g “oyej[epO ‘(esoyeydysoa) oyrpnues3 vpos oy MA ‘T 


60 OT 6:0 Vz 9°0 Ze rT 62 re ig te? muy 
GGT | VP VVG + OT | COL 9°06 V7'S6 6 06. io fee a = cee ee 
668 | 976 | ZPL | 69F | Yes | 79 o§ os LG ae ees 


66°66 |48°O0E |69°66 |0°OOT |8FO0T |SF O0T Z1O0T |90°00T |26°66 |42°00T |6T'O0T |TS00T 


oo = |= s S90 SS90r = (coe Fol alee IT ioe tes. a ay z0 Sy: a 2g ge 
20 1/10 |80. 180/20; |90, 8ar/ a> me TO to igo to 7 fe tg ne oe oe 
LLi@ \8@E NTT (267s iol lee 409T ite — 111 - ley jee « ler “les oe loo ~ ee te ae tar ON: 
jFS /&T. 46% =|169 |$9'2 |TL'9 [966 [262 688 [628 |[9e°¢ |26.T [19 jog |¢8 {92 ps A ee Oh 
re |\2P > 120G) ee SE lech lees Hae LG 6st. -j9re rey ese IyeG.- |eeg Ipe'g  |s > ee gran 
00 i007 ley Fo: 180% Giese “et MOR Sie HT 9¢ ler ez Gg Gg zo? es cgyen) 
19°8T |268 {IZ'¢ |rog |t9'G IsTsr lzeg i9¢ log loot lozT Wy (0ST, ects She | = Sree oeK 
Sr 2 170 190: Paige > oy ¢ |6T 10 ~—‘|T0 IT Z0 yo §=6 [to ~—s*d|T0 10 Be Meer er ics" 
OLTE \868 [2S jest |z¥e [zee |¥9 8T ze 80% 29 [ot'T  |PI [29 8Z Say ae a 
Gg eg |e, [rg cog j9rT lost jose ze rOT  |aF 80 IIT |¢0 10 amy tae ot 
82'S 626 29ST [TORT ]08'0S [6eLT [Poss [To's |I9TT test |ze'eT |szet loser joer lzzer leett |- °° °° *o*ry 
G0 5 St SO eeud steele SR eee 9I LT Tom 19s ot iat 2S cud ABT: bear ae Oe 
660G |FeOL |4F'69 [29°99 jeI'9G Os'eG |T6'ZG |TFHL joo, |zs'OL [69°eL [es'oL [z9°92 (G86, [eagn iecog |>° °° Zorg 


Bd 36. H.6.] CHEMICAL AND PETROGRAPHICAL STUDIES. 479 


A striking feature of all the granulites analyzed is their 
very small percentage of CaO. Certainly the iron bearing 
formation of this district seems to be one practically destitute 
of the An-molecule and from this point of view may really 
be called an alcaline formation. This feature may induce one 


An 


to some speculative suggestions. If we imagine a magma of 
this composition undergoing differentiation, then it is obvious 
that there must be very little chance for any part-magmas 
of gabbroidic or dieritic character to be formed. Would this 
be the true explanation of the fact that in the Filipstad di- 
strict no amphibolitic rocks are seen interbanded with the 
granulites, while in other ore-bearing districts less extremely 
alcalic in character, as for instance the southern part of 
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Dalecarlia, such rocks occur interstratified with the granu- 
lites in almost every existing outcrop of rock? And what 
kind of rocks might be expected to result if the femic con- 
stituents of such a magma nevertheless should tend to diffe- 
rentiate? 

It is a puzzling but indisputable fact that in the midst of 
these salic rocks, which are in themselves almost destitute of 
lime but at the same time are rather high in alcalies, masses 
of crystalline limestone and dolomite occur abruptly interca- 
lated in great number, some of which also are of considerable 
dimensions. This fact is very suggestive for a broader dis- 
cussion from a chemical point of view, which, however, may be 
reserved for a later publication. 

As another interesting feature, the grouping of the granu- 
lites according to their proportions of potash and soda, should 
be observed. As illustrated in the diagram the analyzed 
rocks chiefly belong to three divisions, one very extreme in 
soda, another equally extreme in potash and a third more 
intermediate in character. In fact there are represented in 
this series of analyses in the same time some of the purest 
soda- as well as potash-rocks ever analysed. For a determi- 
nation of the exact distribution within the district of the 
different types represented a detailed survey according to 
chemico-petrographical principles is needed; however, enough 
is already known to justify a general statement that rocks 
extreme either in soda or in potash occupy a very important 
part of the district. 

Several years ago one of the authors pointed out that there 
seemed to exist a general parallelism in the iron-ore-bearing 
formation between the distribution of the different chemical 
types of granulites, that can be distinguished, and the distribution 
of the different types of ore!. Thus the typical skarn ores were sta- 
ted to occur chiefly in such zones of rocks that are rich in soda, 


_ 1H. E. Jonansson: Till fragan om de mellansvenska jarnmalmernas bild- 
ningssatt. Geol. For. Forh. Bd 29 (1907). ' 
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while the quartzeous ores were said to be particularly asso- 
ciated with granulites of a decidedly potassic character. As 
to the rocks associated with manganiferous ores they were 
said to be probably also of a potassie character, although 
sufficient datas for a definite statement were lacking at that 
time. If the distribution of the two main types of ore that 
are represented in the Filipstad district be considered from 
this point of view it cannot be denied that there is a good 
accordance with these general statements. Here the close re- 
lationship between skarn ores and soda granulites is excellently 
manifested, and no deposits of this type have been met with 
in the zones of extreme potash granulites. On the other 
hand it certainly is not a mere chance that those granulites 
which accompany the main representatives of the type of man- 
ganese- or combined manganese- and hematite-ore, viz Lang- 
ban, Pajsberge and Jakobsberg, have in all cases proved to be 
of an extremely potassic character. This is a feature that we 
have now become acquainted with also with regard to a large 
number of manganiferous iron ore deposits in various other 
parts of the ore-bearing province. 

Without entering at this place into any broader discussion 
of the genesis of the iron ore deposits we only wish to ex- 
press the opinion that in the present district, as well as in 
other ore districts of Central Sweden, all available facts, geo- 
logical as well as chemical, point to a very intimate genetical 
connection between the ores and the accompanying quartz-felspar 
rocks. In the case of the Filipstad district there is a special 
reason to emphasize this general conclusion. Thus it is well 
known that, especially on the part of certain foreign geolo- 
gists who have had no personal experience of the true condi- 
tions of our iron-bearing formation, an opposite opinion has 
been advanced with special regard to the Persberg deposits. 
According to this opinion the source of the ore, just as in 
true contact ore districts, should be sought for in the intru- 
sive granites which have invaded the district. In this respect, 
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however, we are fully convinced that no geologist who has 

had the opportunity of studying the conditions more closely ~ 
at the place will leave this district with the slightest doubt 

that the granites have intruded long after the formation of 

the ore deposits and have no genetical connection at all with 

the iron ores. 


Bd 36. H.6.] CHEMICAL AND PETROGRAPHICAL STUDIES. 483 


Explanation of the plates 7—8. 


Plate 7. 


Fig. 1. Porphyritic soda granulite, Odalfiltet, Persberg. 30 dia- 
meters, with analyzer. Bipyramidal phenocryst of quartz showing 
embayments of the surrounding fine-grained granulitic quartz-albite- 
eroundmass. (P. 445.) 

Fig. 2. The same rock, 30 diameters, with analyzer. A larger 
phenocryst of albite in the shape of a penetration twin is seen to 
border on the granulitic groundmass with quite irregular ragged out- 
lines. This structural feature, which is so general a characteristic of 
porphyritic phases of the granulitic rocks, is thought to indicate a 
period of deformation in the process of structural development of 
these rocks during which an earlier generation of larger crystals have 
been mashed and reduced to fragments around which the fine-grained 
granulitic groundmass has crystallized. (P. 445.) 

Fig. 3. The same rock, 150 diameters, with analyzer. A portion 
of the groundmass consisting of somewhat larger grains of quartz 
and moire-twinned albite which border on an area of very finely 
granular (»polysomatic») albite. (P. 446.) 

Fig. 4. Eyen-grained soda granulite, Hégberget, Persberg. 60 dia- 
meters, with analyzer. Uniform granulitic intermixture of albite and 
quartz. (P. 448.) 

Fig. 5. »Granitoid» soda granulite, Elgin, Persberg. 22 diameters, 
with analyzer. At the upper margin parts of a mashed phenocryst of 
quartz (white) and of another phenocryst of albite (dark) are visible. 
Along the lower margin a portion of granulitic albite-quartz-inter- 
mixture. In the centre a regular micrographic intergrowth of quartz 
and albite. The interstices are chiefly filled up with needles of am- 
phibole and clusters of iron ore. (P. 455.) 

Fig. 6. »Granitoid> soda granulite (cummingtonite- and cordierite- 
bearing variety), Elgén, Persberg. 60 diameters, with analyzer. An 
occasional area of a micrographic intergrowth of quartz and moire- 
twinned albite. (P. 455.) 


Plate 8. 


Fig. 7. The same rock as in fig. 5. 10 diameters, with analyzer. 
In the central part a group of closely aggregated larger crystals of 
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quartz and albite with narrow interstices chiefly filled up by a felt of 
amphibole needles. Marginal areas of a fine-grained quartz-albite- 
intermixture. (P. 455.) 

Fig. 8. Porphyritic soda granulite, Nordmarksberg. 9 diameters, 
with analyzer. Irregularly distributed fragment-looking phenocrysts of 
quartz and albite embedded in a fine-grained groundmass of the same 
minerals. (P. 456.) 

Fig. 9. Gneissose soda granulite, Taberg. 30 diameters, with 
analyzer. A more coarsely and unevenly granular intermixture of 
quartz and albite, the latter with regular and fine twinning lamelle. 
(P. 462.) 

Fig. 10. Potash granulite, Backgrufvan, Jakobsberg. 8 diameters, 
without analyzer. Illustrates the network-like distribution of the deep- 
coloured mica in the predominating granulitic quartz-microcline-mass. 
To the right an occasional phenocrystic individual of quartz. (P. 463.) 

Fig. 11. Potash granulite, Lappasen, Langban. 50 diameters, 
without analyzer. Illustrates the sequence of crystallization shown 
by this rock. At the lower margin a small phenocryst of quartz 
surrounded by areas of a partly very fine intermixture of quartz and 
microcline which further outwards passes into areas of more coarsely 
crystalline microcline almost free from quartz. [rom the latter areas 
rod-shaped crystals of microcline are seen to project into a central 
broader area of coarsely crystalline quartz stained with small inclusions 
of microcline. This quartz evidently constitutes the latest product of 
the crystallization process of the rock. The whole rock is stained 
with black grains of iron ore, chiefly hematite. (P. 466.) 

Fig. 12. Quartz-porphyritic rock, N of Langbanshyttan. 10 dia- 
meters, with analyzer. Illustrates the strikingly fragmental character 


of the very abundant phenocryst-looking quartz grains of the rock. 
(PY 476,) 
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Nya bidrag till kinnedomen om Sveriges silurcirripeder. 
Af 


Jou. Cre. Mopera. 


I Kungl. Fysiografiska Sallskapets 1 Lund Handlingar! lam- 
nade jag nyligen ett meddelande: »Om svenska silurcirripeder». 
Da tidskriften i fraga ej ar sa allmant spridd bland geologerna, 
tillater jag mig att hir till en bérjan antyda vasentligaste 
innehallet af naimnda min uppsats, hvilken jag nu dr i till- 
falle att i nagon man komplettera. Férst bir emellertid be- 
tonas, att — d& som nu — det bearbetade materialet sa godt 
som uteslutande inskrinkt sig till sadant, som varit till- 
ginghet i Lunds geologisk-mineralogiska institutions sam- 
lingar. Mina meddelanden afse ocks&é mest att framhalla, 
hurusom cirripederna inom skilda delar af var silur aro be- 
tydligt rikare representerade, 4n man med ledning af den 
foreliggande litteraturens knapphandiga uppgifter diérom skulle 
kunna vanta. 

Hittills kainde man rérande vara silurcirripeder foga mer 
in det, som omtalats 1892 af C. W. 8. Aurivinitus,? hvilken 
bearbetat Riksmuseets samlingar af gotlandska cirripeder. 
Aurivituius beskref 2 arter af slaktet Pollicipes och 6 af Scal- 
pellum, samtliga nya. Den ena af sina nya Pollicipes-arter 
kallade han P. validus, men som J. STEENSTRUP redan 1839 an- 


vindt samma namn for en helt annan (afven hos oss antraffad), 


1N. F. Bd 26. 1914. 
2 Aurivitiius, ©. W. S.: Ueber einige ober-silurische Cirripeden aus Got- 
land. — Bih. till Kungl. sv. Vet.-Ak. Handl. Bd 18. 


J4— 140222. G.F.F. 1914. 
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kritsystemet tillhérig, form, foreslog jag fér silurfossilet i 
fraga benimningen P. Aurivillii sésom nytt namn, utan att 
i ofrigt inlata mig pa nagon diskussion af arten. 

Efter att ha framhallit, att Plumulites BARRANDE och Tur- 
rilepas Woopwarp maste betraktas som tva skilda slakten, 
bada representerade i var silur, redogjorde jag for nagra dem 
tillhériga hos oss forekommande former. Af slaktet Plumulites 
beskrefvos tva nya arter, Pl. dalecarlicus och Pl. Térnquisti, 
samt anfordes sasom méjligen dithérande annu en tredje art, 
Plumulites? sp., af hvilken dock for litet material forelag, for 
att den skulle kunna nirmare bestimmas. — Sasom langre 
fram skall meddelas kan jag nu dka antalet af vara Plumulites- 
arter med dnnu ett par, nimligen Pl. cfr scoticus ErunripGE 
Jr, Pl. rastritum nu. sp och Pl. pygmeus n. sp. 

Plumulites dalecarlicus, som forst af Térnquist antraéffats i 
Dalarnes svarta trinucleusskiffer och redan 1883? af honom 
omtalats under namn af T'wrrilepas sp., blef af mig anférd fran 
Vikarbyn och Gullerdsen (Sanden). 

Plumulites Tornquisti, en endast med mycken tvekan upp- 
stilld art, forelag blott i tva exemplar (tva olika slags 
fjall), bada i samma stuff af svart trinucleusskiffer, tagen af 
Térnquist vid Vikarbyn. Det hithérande randfjallet skiljer 
sig visserligen tydligt fran féregaende arts, men dock ej sa 
mycket, att man kan vara fullt siker pa, att ej ett stérre 
material mahanda kunde uppvisa sadana dfvergangar, att bada 
arterna maste sammanforas till en, hvilken i sa fall finge kal- 
las Pl. dalecarlicus. ° 

2 SwEENSTRUPS Pollicipes validus uppféres nu under benimningen Calantica 
(Scillelepis) valida Sreunstrup sp. (Se Wrrners, THomas H.: Some ereta- 
ceous and tertiary Cirripedes referred to Pollicipes. — Ann. and Mag. Nat. Hist. 
Ser. 8, Vol. XIV. Aug. 1914). — Har bér m&hinda ocksi anmirkas, att det 
af senare tidens undersékningar vill synas framga som hdgst sannolikt, att 


intetdera af sliktena Pollicipes eller Scalpellum har nagon verklig represen- 
tant inom den siluriska faunan. 


> Tornauist, 8. L.: Ofversigt éfver bergbygnaden inom Siljansomradet i 
Dalarne etc. — 8. G. U. Ser. ©, nir 57. 

3 A en vid Orberga i Ostergdtland af amanuens S. SséBERG pavisad ny 
fyndort for den svarta trinucleusskiffern har jag under sommarens lopp an-- 
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Den sasom Plumulites? sp. anforda arten hirrér fran colo- 
nusskiffern i Réddinge lerberg (Skane) och foreligger endast 
i ett exemplar. 

Af slaktet Zurrilepas Woopwarp anfordes dels 7. Wrigh- 
tiana lL. De Konrnck, omtalad fran Gotland redan 1885 af 
G. Liypsrrim! och af mig beskrifven och afbildad efter ett 
af Linpsrrim sjalf bestimdt, Sver. Geol. Unders. tillhérigt, 
exemplar, dels, under benémningen Zwrrilepas? sp., ett fran 
lepteenakalken vid Gullerasen (Dalarne) hirrérande fjall. I 
chasmopskalken vid Nassja i Ostergétland har sedermera annu 
en Zurrilepas-art antraffats, hvilken langre fram skall be- 
skrifvas sasom 7’ orvens n. sp. 

Foérutom de ofvannimnda hade en annan, synnerligen intres- 
sant, cirriped antraffats i vara silurlager. Vid Ullnis, en af 
amanuens 8. SJépure forst pavisad fyndort for svart trinucleus- 
skiffer, belagen vid stranden af Vattern c:a 7 km. N om Om- 
berg, hade némligen Sséperea funnit en cirriped, som vid niar- 
mare granskning visade sig tillhéra det férut endast fran N. 
Amerika omnimunda sliktet Lepidocoleus Fanrr. Arten beskrefs 
af mig sdsom L. swecicus.2 I Ostergdtland hade den afven triffats 
vid det férutnimnda Orberga och i Dalarne hade den pavisats 
vid Amtjarn, Enan, Fjecka, Gullerasens Skraddaregard, Skatt- 


traffat ett par randfjall af en Plumulites, tullhdriga en af de bada ofvan- 
ndmnda arterna. Uvilkendera, ar omdjligt att afgéra, enar fossilen vid in- 
packningen gingo férlorade innan nagon sorgfilligare granskning medhunnits. 
— Nyligen har amanuens Sy0BERG afven vid Ullnas (lokalens lage omtalas 
langre fram) funnit nigra randfjall och midtfjall till en Plumulites, hvilken 
synes bora bestimmas som Pl. Tornquisti. 

1 Linpsrrom, G.: List of the fossils of the Upper Silurian formation. 

2° Enligt benaget meddelande fran F. A. Batupr, som varit i tillfalle att 
jamféra nagra frin mig 6fversinda exemplar af Lepidocoleus swecicus med 
amerikanska exemplar af L. Jamesi Hatt et WHITEFIELD, aro de bada arterna 
verkligen skilda. Den sistnimnda har bland annat starkare (»more prominent») 
tillvaxtlinjer. Afven 4 Z. swecicus har Baruer kunnat iakttaga den af RUEDE- 
mann foérst omtalade fina tvarskulpturen mellan tillvaxtlinjerna. Af intresse 
air vidare, att slaktet Lepidocoleus, enligt hvad Barner tillgingliga exemplar 
visade, féreligger afven fran andra europeiska lander, némligen fran England 
(i Wenlock-lager) och fran Osterrike (i Deyon vid Olmiitz i Mahren). 
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ungbyn! och Vikarbyn, allestédes i svart trinucleusskiffer. 
A gamla etiketter i Tornquists samlingar? fran Dalarne kallas 
fossilet i fraga Turrilepas sp. Héaraf, savil som af en del andra 
omstindigheter, framgar, att orsaken till att arten, oaktadt den 
ir en af vara mest utbredda silurcirripeder, dock ej forut an- 
forts fran Sverige, ar att séka dari, att fjallen i fraga antagits 
tillhéra Plumulites Peachi Evunripee J:r et Nicu. * 


Sasom af ofvanstaende synes, ar, savidt hittills bekant, den 
undre (svarta) trinucleusskiffern i Dalarne och Ostergétland 
den pa cirripeder rikaste delen af var ordovicium. Samma 
skiffer ar visserligen kind afven fran Vastergétland, men synes 
dir vara mindre vil utvecklad eller atminstone mindre till- 
ginglig. >I den lagsta, svarta skiffern har pa Kinnekulle 
endast funnits brachiopeder jamte spar af graptoliter; de forra 
utgéras af Leptena quinquecostata M’Coy var. Linpstr., Obo- 
lclla? nitens His. samt en obestiimbar Orthis.t Afven i Fal- 
bygdens berg, dar emellertid trinucleusskifferns undre del mera 
siillan har rent svart fiirg, visar sig denna del af lagerserien, 
om man franser nagra fa lokaler sasom Bestorp, Skogastorp 
och Stommen, relativt fossilfattig; nagra cirripeder aro i alla 
hindelser ej darifran omnamnda.® 

Som bekant har det skanska trinucleusledet en alldeles sir- 
egen utbildning. Jamte en lés gra skiffer, mestadels mycket 
fossilfattig, hir och hvar dock med nagot rikare (trilobit- 
forande) skikt, triffas dels kalkstensband, ofta rika pa trilo- 
biter, dels svarta skiffrar med graptoliter. D:r Emm Onin, 

' Den af mig forut omniémnda fyndorten i Skattungbyn skall enligt F. A. 
3ATHER heta Svalasgaird (ej, som jag skrifvit, Svalasg¢ard), 

> Professor 8. L. TéRNQuIsts geologiska samlingar, med samtliga dari va- 


rande som original anviinda fossil, befinna sig numera i Lunds universitets 
geol.-min, institutions Ago. 


® Aldre férfattare ansigo namnen Plumulites och Turrilepas vara syno- 
nyma, och flertalet tillerkinde det sistnimnda namnet prioritet. 

* Citatet ar hemtadt ur Horms afhandling »Kinnekulles berggrund>. S. G. U. 
Ser. C, n:r 172. Stockholm 1901. 

* Jamfor Munrnes beskrifningar till kartbladen Falképing, Skéfde och 
Tidaholm. 8. G. U. Ser. Aa, N:r 120, 121 och 120. 
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som dgnat denna del af Skanes ordovicium ett naérmare stu- 
dium,’ har emellertid, da tyngdpunkten fér hans undersiék- 
ningar var utredning af stratigrafien, sé godt som uteslutande 
hallit sig till de for denna viktigaste djurgrupperna, trilo- 
biter och graptoliter, siirskildt den forstnimnda. Efter mot- 
tagande af mitt ofvan refererade arbete, underrattade d:r OLIN 
mig om, att han, fast detta e] omnaémnts i hans afhandling, 
i den skanska trinucleusskiffern afven patraffat cirripeder. 
Vid genomgaende af de af Onin hopbragta, numera Lunds 
geol.-min. institution tillhériga, fossilen visade det sig, att 
cirripeder forelago fran 2 lokaler vid Réstanga, af hvilka den 
ena tillhsr dfversta delen af den stora sammanhingande pro- 
filen i Réstanga kyrkbiack (i O1rns nyss anférda arbete iro 
hithérande skiffrar betecknade e 3), den andra ater ir den 
néira kyrkbacken beliégna miirgeltaékt, som TULLBERG pa sin 
tid kallat lokal 5.2 Fran den sistnimnda fyndorten foreligger 
endast ett typiskt fjall af Lepidocoleus swecicus Mpc. Den 
stuff, hvari fossilet forekommer, bestar af en lis, gra, kalk- 
haltig skiffer. Margeltaéktens lager aro nagot rubbade, sa att 
en viss skillnad ar markbar mellan olika delar af den dir 
tillgingliga profilen. Som emellertid Phacops eucentra ANG. 
ar antriffad saval 1 profilens norra, formodligen yngre, som i 
densammas sydviistra, aldre, lager, kan aldersskillnaden ej vara 
stor, och maste fyndorten i sin helhet fa anses tillhéra grans- 
lager mellan trinucleusskiffer och brachiopodskiffer. Anmirk- 
ningsvirdt ar emellertid att Ourns fossillista for den sédra 
delen af margeltaékten, salunda den del, fran hvilken Lepzdo- 
coleus antagligen insamlats, jiamte Phacops eucentra ANG. afven 
upptar Calymmene trinucleina Lryrs., ett fossil, som allmant 


1 Onin, E.: Om de chasmopskalken och trinucleusskiffern motsyarande bild- 
ningarna i Skane. Meddel. n:r 1, Ser. B, fran Lunds Geol. Faltklubb. Sep. 
ur Kongl. Fysiogr. Sallsk. Handl. N. F. Bd 17, n:r 3. Lund. 1906. 

2 TutiBerc, S. A.: Om lagerféljden i de kambriska oeh siluriska aflagrin- 
garna vid Résténga. §. G. U. Ser. C, nr 41. Sep. ur G. F. F, Bd 5 (1880). 
— I min 1910 utarbetade »Guide for the principal silurian districts of Scania 
ete.» betecknas i »Guide to Rostinea ete.» fyndorterna ifriga som Section III h 


och 7 respektive. 
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anféres fran den undre svarta trinucleusskiffern, och eee 
Skane hittills endast traffats 4 denna lokal. 

Fran férstnamnda fyndorten, Réstanga kyrkbick, finnas dar- 
emot ganska manga cirripedfjall, alla tillhérande slaktet Plu- 
mulites, bevarade i en svartgra lerskiffer. Enligt Oxm skola 
de ifragavarande lagren tillhéra trinucleusskifferns éfversta 
del eller staurocephalusskiffern. De allménnast forekommande — 
fjallen tillhéra Pl. dalecarlicus Mba. Af denna art foreligga 
saval randfjaéll som midtfjall. Ja&mte dessa traffades emeller- 
tid ett par relativt stora randfjall, som troligen tillhéra Pl. 
scoticus EKrurrtcr J:r, hvilken art i Skottland antraffats 


Pig. 1 och 2. Randfjdll till Plumulites cfr scoticus EvHeripcE Ick. 
Rostanga kyrkback. °/1. 
1. Skalet i apicala delen i behall (den friimre lingsg&ende linjen ar upphéjd). 
Fig. We Aftryck (af yttersidan). Den frimre laingse&ende linjen bildar en fara. 
—)d. Bjall af Plumulites dalecarlicus Mec. Dalarne. %/1. Kopior 
me an min uppsats »Om svenska silurcirripeder>, tafl. II, fig. 12 a, 
14 och 17 resp. 


Fig. 3. Ett midtfjall med tvarprofil, har kopieradt fér visande af tvirprofilen, 
som genom tryckeriets forbiseende uteglémts i anférda uppsats. 
Fig. 4 och 5. Aftryck af resp. yttre och inre sidorna till tvenne randfjall, 


har kopierade i och fér jamférelse med Pl. cfr scoticus. 
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vid Balclatchie och Ardmillan Dow, saledes i lager tillhériga 
éfversta delen af Lower Bala och understa delen af Middle 
Bala. Fjallen i fraga (se afbildningarna i omstaende figur. 
1 och 2) aro visserligen ej af allra basta bevaring, men visa 
dock aila karaktérer fullt tydliga. Sasom utmirkande, sir- 
skildt vid jamférelse med Plumulites dalecarlicus Mxe, ar 
foljande att framhalla. TF yjallets allmanna form visar en 
mera utdragen och mot frimre randen starkare bijd spets. De 
pa tvaren fint strierade concentriska vecken (tillvaxtzoner- 
na) aro 1 allmanhet mindre svingda och ga nastan ratliniga 
fver fjallets midt, d. v. s. & partiet mellan det starka 
mediana och det svagare (men dock val markerade) frimre 
lingsgaende vecket. Detta senare léper har betydligt nar- 
mare sidoranden, sa att partiet mellan de nimnda bada lingd- 
vecken far relativt stor bredd. Dessa karaktiirer aterfinnas, 
att déma efter Cowprr Rerp’s afbildningar,! hos Pl. scoticus 
HirnertpGe J:r. I saknad af skotskt jamférelsematerial och i 
betraktande daraf att hittills endast 2 exemplar antriffats af 
den svenska arten, ar en fullkomligt séker identifiering for 
nirvarande ej méjlg, och anser jag mig darfér tills vidare 
béra uppfora den nya svenska arten sdsom Plumulites cfr 
scoticus Evneripen J:p. 

Sasom Onrn (1. a. c.) visat, forete de skanska och bihmiska 
trinucleuslagren hvad trilobitfaunan betraffar en ganska langt 
cwaende dfverensstimmelse. Fran de némnda bihmiska lagren 
har som bekant Barranve beskrifvit flera cirripeder. Att 
dylika, sdsom nu visats, afven inga i den skanska trinucleus- 
skifferns fauna, var salunda nagot, som man pa férhand kunde 
vinta sig. Men egendomligt nog har man dock hittills ej 
ainnu i Skanes trinucleusskiffer lyckats traffa en enda cirriped, 
som kunnat identifieras med nagon béhmisk art. Redan i 
mitt férra arbete framhélls visserligen, att en ej obetydlig 
likhet forefinnes mellan var Plumulites dalecarlicus och Bar- 


1 Jfr t. ex. fig. 9 4 taflan till F. R. Cowprr Rexrp’s arbete: The structure 
of Turrilepas Peachi and its allies. — Trans. Roy. Soc. Edin. Vol. 46, Part 3. 
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RANDE’S Pl. compar, men fastslogs samtidigt, att nagon iden- 
tifiering dem emellan ej kunde komma i fraga. 

Forekomsten dfven i Skane af Lepidocoleus swecicus Me har 
emellertid hos mig vackt till fornyadt lif en misstanke, att 
BARRANDE’S Plumulites squamatula! representerar flera skilda 
arter, i det att af de under den rubriken lamnade afbildnin- 
garna figurerna 22 och 24 i sjalfva verket férestalla tva Le- 
pidocoleus-arter. Det i fig. 24 afbildade fossilet (fran d*) synes 
mig snarast kunna identifieras med var Lepidocoleus suecicus; 
det i fig. 22 afbildade (fran e') har daremot de koncentriska 
vecken mycket mera tattstaende och torde tillhéra en annan 
art. Hur det i fig. 23 afbildade fossilet skall tolkas, vagar 
jag ej afgéra. Det férefaller mig emellertid, som ofvan an- 
tydts, hégst sannolikt, att man i synonymilistan till L. swuecicus 
har att inféra »Pluwmulites squamatula Barr. p. p.». 

Fran amanuensen Sievarp SJéBerG ha nyligen erhallits ett 
par fjall af en i chasmopskalk vid Nassja (V om Vadstena- 
viken) antraffad Yurrilepas, hyilken jag vill kalla 7. ortens 
n. sp. (se figur 6). FF yjallen ifraga, som aro val hvalfda bade 
i langd- och tvirriktningen, ha en enda liingsgaende kél, de- 
lande skalet 1 tva subsymmetriska halfter, som sinsemellan i 
stort sedt bilda en 90° féga Ofverskridande vinkel. Narmare 
sidoranden blir dock sa smaningom lutningen betydligt sva- 
gare. Tvarprofilens skiinklar visa salunda hvar fdr sig en 
svagt s-formigt béjd linje. Apex ar starkt nedbijd. Basen 
ir nistan tvirskuren med yttre hérnen nagot litet afrundade, 
hvarfore ocksa de med denna jaémnlépande fina strier, som 
tiicka skalets yta bli obetydligt sviingda. Sidorinderna bilda 
med hvarandra en vinkel af c:a 70°. Genom alla dessa karak- 
tiérer skiljer sig arten, hvars féreliggande fjall ha den for 
midtfjaillen hos Zurrilepas egendomliga formen, vil fran den 
gotlindska 7. Wrightiana. 

Vidare har fil. stud. Orvar Ispera nyligen riktat var sam- 


* BarranpE, J.: Systéme silurien ete. Vol. I, Supplement; Pl. 20, fig. 
22—24, 
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ling af silurcirripeder med annu ett par nya arter. Den ena 
af dessa, funnen i rastritesskiffern vid Kallholn (bicken), har 
jag med anledning af den geologiska horisont, den tillhér, 
kallat Plumulites rastritum n. sp. (se fig. 7 och 8). Saval 
midtfjall som randfjall foreligea i talrika exemplar. I det stora 
hela skilja de sig foga fran den allminna typen. Fransedt den 
héga geologiska niva denna form intager, skiljer den sig fran 
vara narmare kanda, trinucleusskiffern tillhériga Plumulites-arter 
genom fiéljande karaktiirer. Randfjallen fro mindre sneda; den 
langsgaende midtfaran, som ar mindre skarpt afsatt, blir folj- 
akthgen nistan rak, undantagandes en lindrig béjning i sjiilfva 
den nagot litet framatbijda spetsen. Bakre sidoranden Ar, 
fransedt bakre hérnets afrundning, nastan rak eller strax under 


a e Sees 


Fig. 6. Midtfjall till Turrilepas oriens n. sp. Chasmopskalk. Néssja 7 
Ostergétland. °/1. 
Vid sidan om figuren finnes en langdprofil, ofvan figuren en tvarprofil. 


Fig. 7 och 8. Randfjall till Plumulites rastritum n. sp. Rastritesskiffer. 
Kallholn(bdcken). °/1. 
Fig. 7. En grupp af fjall, nederst ett randfjall, darofvan tva midtfjall, det 
ena med tillhérande tvarprofil. 
Fig. 8. Ett randfjall med tillhérande tvarprofil. 


apex t. o. m. nagot utat konkav (se fig. 8, som visar det ifraga 
om fjillets konturer bist bevarade exemplaret). Framre laingd- 
vecket ar vil markeradt, beliget ungefiair midt emellan framre 
randen och stora lingdfaran. Tviirvecken aro val utpraglade, 
i synnerhet a fjillets bakre parti, dar de gira en betydligt 
kraftigare nedbéjning fin a vara andra arter; a framre delen 
lépa de diremot foga svingda. Midtfjallen, som mycket likna 
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dem hos Pl. dalecarlicus Mpa, synas emellertid vara mindre 


sneda, eller med andra ord ha den utmed inre sidoranden lig- 


gande sektorn bredare, an hos sistnamnda art. 

Den andra, likaledes i rastritesskiffern antraffade arten, till- 
hor emellertid enligt Ispure en hégre niva. Den har funnits 
ien lds, gra skiffer vid Gullerdsen (Sanden). Af arten, som 
jag p& grund af alla de hit horande fjillens genomgdende 


ringa storlek kallat Plumulites pygmeus n. sp., foreligga flera 
sdvil randfjaill. som midtfjall (se fig. 9—12). Randfjdllen, 


A 


9 10 sal 12 


Fig. 9-12. Plumulites pygmeus n. sp. Rastritesskifferns dfre del. Dalarne 
Gullerasen (Sanden). 12/10. 


Fig. 9 och 10. Randfjall. Aftryck af dfre och undre sidan. 

Fig. 11 och 12. Midtfjall. Aftryck af undre och 6fre sidan. 

ungefiir 1 mm langa och med en maximibredd af vid pass 
0-5 mm, aro skarpt tillspetsade, med nastan raka sidor. Gen- 
om en lingsgdende, nistan rak, grund fara, eller méjligen 
biittre genom ett mjukt veck, afskiljes ett frimre falt, knap- 
past halften sa bredt som det 4 farans andra sida befintliga 
bakre faltet. Partiet niirmast bakom faran lyfter sig hégre 
iin Ofriga skalytan, sa att daraf bildas en tydlig langseaende 
rundad kél. De koncentriska vecken dro fina, men val mar- 
kerade; & bakre faltet bilda de spetsig vinkel med langdfarans 
apicala del, frimre faltet 6fvertvaras tamligen ratlinigt. MJidt- 
f{jdllen, relativt stora och breda, aro af den hos vara Plwmu- 
lites-arter vanliga typen. De midtpartiet begrinsande langd- 
vecken synas dock vara mera béjda (utat konvexa). De fina 
koncentriska vecken tyckas 4 undersidan vara svagt markerade. 


Da jag i mitt forra arbete omtalar sliktet Lepidocoleus 


sasom representant for en primitiv cirripedtyp, skulle nagon: 


» 


* 


Bd 36. H 6.] SVERIGES SILURCIRRIPEDER. 495 


mojligen daraf kunna fa den férestillningen, att jag helt for- 
bisett den omstandigheten, att cirripeder sparats redan i Ca- 
nadas paradoxidesskiffrar. Jag anser mig darfodr i detta sam- 
manhang bora erinra om G. F. Matranw’s Plumulites manu- 
elensis och Cirropodites acadicus,: hvilken sistniimnda art se- 
-dermera’, utan att nagot som helst skal darfér angitfves, af 
Marruew sjalf kallats C. cambrensis. Hvad det fjall, som be- 
nimnts Pl. manuelensis, i sjalfva verket ar, torde ej vara godt 
att afgéra; nagon Plumulites ar det i alla héandelser icke. 
Huruvida Cirropodites ir en cirriped, torde likaledes annu fa 
anses vara ganska problematiskt. Na&mnas bor mahanda ocksa, 
att Marruzw bland paradoxideslagrens cirripeder afven anfér 
Stenotheca Sauvrer, ett slikte, som annars raéknas till gastro- 
poderna. 


1 Marrnew, G. F.: On the occurrence of cirripedes in the cambrian rocks 
of North America. Transact. N. Y. Acad. Sc. Vol. 15 (1896), p. 137—140. 

2 Marruew, G. F.: Faunas of the Paradoxides beds in Eastern North Ame- 
rica. N:r 1. Ibidem, p. 192—247. 
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The morphology of the Arpojaure, a post-glacial lake in 
Torne Lappmark. 


By 


Hans W:son AHLMANN. 
(With Pl. 9.) 


For some years past it has been known that a small lake 
named Arpojaure, in the northernmost part of Torne Lapp- 
mark situated in 68°51’ north latitude and 20°58’ east longitu- 
de trom Greenwich, had been partially drained. Only after 
Tore Fries!) had published his researches in the region, it 
became evident that the lake offered so much of interest from 
a geological and geographical point of view that a special 
examination of it was desirable. Mr. C. Carnzon and the 
author were then given the opportunity to undertake an ex- 
pedition to the Arpojaure in the summer of 1913. — A brief 
account of the results of my investigations during this ex- 
pedition are here given. 


Summary of the quartenary geology of the district. 


As often in the northernmost part of the Lappmark the 
neighbourhood of the Arpojaure is quite desolate with long 
sloping mountains, which rise 800—900 m above sea-level. 
On the Norwegian boundary the mountain ranges rise with 


*) Tuorr C. E. Frings: Botanische Untersuchungen im Nérdlichsten Schwe- 


den. Vetenskapliga och praktiska undersdkningar i Lappland. Stockholm 
1913. i 
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snow-covered pointed summits and ridges. As V. Tanner?) 
has rightly remarked, it is not probable that the ice has in 
a degree worth mentioning deformed the principal features of 
the preglavial topography. As to subordinate traits, on the 
contrary, the inland-ice has been of great importance for the 
appearance of the country, for besides having carried away 
the preglacial débris and in this way swept off extensive 
areas, it has also modified the landscape by deposition of 


Fig. 1. General map of the neighbourhood of the Arpojaure. 
Scale 1: 150 000. 


large quantities of till and ose-gravel. The neighbourhood of 
the Arpojaure is thus an extensive ose-complex, which, by its 
sterility and undeveloped fluvial system, gives the impression 
of having rather recently left the work-shop of the inland-ice. 

Through the iceshed having been situated east of the wa- 


tershed there was formed — as Tanner has shown!) an 
ice-dammed lake, the Kuilpisjirvi ice-lake, in the broad 
Koéngimé-Eno valley, on the southern side of which the 

') V. Tanner: Zur geologischen Geschichte des Kilpisjarvi-Sees in Lapp- 
land; Bull. de.la Com. Géol. de Finland. N:o 20. Helsingfors 1907. 
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Arpojaure is situated (fig. 1). The highest shore-line Tan- 
ner found was at the mountain Ala Njauko and situated 
534 m above sea-level. In a later work Tanner‘) expresses 
the opinion that this shore-line does not belong to a large 
lake covering the whole of the valley but to a smaller marginal 
lake at the edge of the inland-ice. 

In addition to Tanner’s accounts of the quarternary geology 
of the Kéngimé-Eno valley the following statements may 
here be given. 

To the west of the Arpojaure in the Arpojoki valley hills 
and small oses of glaci-fluvial gravel are situated, which show 
that a small glacial stream has run here; 500 m to the west 
of the lake the valley is crossed by a small, but well marked 
terminal moraine (fig. 1). To the east the lake is bounded 
by a marginal terrace, the surface of which rises to 5382 m 
above the sea, indicating a water surface at this height. 
Whether this surface has been connected with that at Ala 
Njauko or there has been a small lake at the mouth of 
the Arpojoki valley I cannot decide. At the mouth of the 
Fyjellarijoki valley between the Arpoaive and Fjellaridive 
mountains there are large quantities of gravel and till accu- 
mulated up to a level of about 589 m now forming series of 
terraces down towards the bog Arpovuoma. The Fjellarijoki 
valley, which has eroded its way through the loose accumula- 
tions, runs in a splendid postglacial caion, 830—35 m deep. 

The direction of the ice-recession seems to have been to 
south-east, as is evident from TANNER’s observations of striz 
and from the principal oses marked on fig. 1. If one ascends 
the Tadjapatha mountain, one can see in the north and west 
two great parallel oses winding down through the Raukasjoki 
valley and bending transversely to S. to Arpojaure at the 
summit of the mountain. Here they branch into a mass of 
ridges and terraces forming immediately SE. of the lake a 


1) V. Tanner: Studier ofver kvartirsystemet i Fennoskandias nordligaste 
delar; Bull. de la Com. Géol. de Finland. Helsingfors 1914. j 
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large kame area, which in its turn terminates in a series of 
sharp ridges. These run in a south-easterly direction down 
to the great bog Arpovuoma, where they again seem to form 
kames. 

As a rule, the oses N. and NW. of the Arpojaure are si- 
tuated above an altitude of 530 m, while those in the imme- 
diate neighbourhood of the lake are below 530 m or only with 
their highest summits rising to this level. (See the map, Pl. 9, 
where the figures within the lake-area give the depth under the 
shore line, 509 m above sea-level, the figures outside, the 


ASF 


Fig. 2. An ose SE. of Arpojaure. 


heights above the same line). South-east of the lake the ground 
rises again so that the oses here are often situated above the 
water-level marked by the surface of the marginal-terrace. 
Their course is here also more irregular, they often wind, turn 
and lie right behind each other separated by deep craterlike 
kettle-holes. Fig. 2 illustrates one of the best marked of 
these oses, showing how at regular distances of 100—150 m 
the ridge rises and swells out to centres, where the material 
is also coarser. It is possible that these centres were accu- 
mulated during the summer, when the glacial river was 
strongest and thus transported coarser and greater quantities 
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of material than during the other part of the year, thus re- 
presenting year-centres. If this hypothesis is right, the annual 
recession of the inland-ice here would be 100—150 m which 
corresponds rather well with Tanner’s observation that the 
annual moraines at Kilpisjarvi lie 60—100 m from each other. 

The greatest kame-area extends, as mentioned before, 
SE. of the lake and is situated at 530—535 m height having 
thus been deposited at or immediately below the surface of 
the water. As a general phenomenon the oses pass into 
kame, when they get into the vicinity of a water-level. Here 
ice-blocks are very easily formed, they run ashore in the 
shallow water and thus give the kame its characteristic 
hilly topography. Contrary to the kame-area, which I have 
studied in Vestergitland,1) the oses and terraces of the Arpo- 
jaure district lack every trace of interior order, only forming 
a chaos of low hills separated by close depressions. 

Because the inland-ice in the neighbourhood of the Arpojaure 
was broken by great glacial rivers, its margin surely was 
split into huge ice blocks, which after melting gave birth to deep 
kettle-holes. One of the largest of these is the Arpojawre-basm. 


Plate 9 represents the whole Arpojaure-basin as well as the 
immediate surrounding glaci-fluvial formations. On the NW. 
corner appear the oses coming from Tadjapatha previously 
mentioned. Two or three parallel ridges bound the depression 
on the N. On the map only the southernmost ose is marked 
out; at the present outlet of the lake it divides into two arms, 
one continuing towards the east, the other towards the south, 
where it forms the marginal terrace with the even, plain sur- 
face of 532 m altitude mentioned before. As being the prin- 
cipal proximal ose it is built up of sand and very coarse 
gravel and blocks, which at the NE. corner of the lake will 
eh 0,75—1 m in diameter. The southern border of the lake 


') Hans W:son Antmann: Valle Harad, a kame area in Vestergétland, one : 
den. Zeitschrift f. Gletcherkunde, Bd VI. Berlin 1912. 
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has been under the lee of the great deadice-block and is there- 
fore formed as a plain of fine, distal sand (fig. 3), undoubtedly 
transported by the small glacial river which must have run 
W. of the depression, where now small hills and ose-centres 


mark its course. 


Distal plan. 


Kettle-hole (The Arpojaure bastr ). 


Fig. 3. A section through the Arpojaure basin. 


The morphology of the Arpojaure-basin. 


Looking down on the area once occupied by Lake Arpojaure 
one meets with an extraordinary sight. The poor settlers in 
the neighbourhood -drained the lake in 1905 to obtain grazing 
ground, but not a single blade of grass is as yet to be seen. 
There is only yellow sand forming a barren desert round the 
remaining part of the lake, and when the wind blows, it raises 
dense clouds of sand, which are deposited in the form of dunes 
at the border of the plain shore-terrace, which bounds the 
lake-area. This well-marked shore-terrace is one of the most 
prominent features in the topography, and therefore the mor- 
phological studies have been concentrated on it. The shore 
of the Arpojaure is also exceptionally well developed and fit 
for detailed examination because of its recent draining, exposed 
position, poverty of vegetation and richness in beautiful sec- 
tions which reveal its internal structure. The shore here also 
gives information about the whole history of the lake. 

Fig. 4 A shows a typical section of the Arpojaure shore- 
zone taken just outside the mouth of the Western bay of the 
lake. The surface of the water lay at + 0, when the lake 
was drained 1905 (on Pl. 9 marked by the full, thick line). 

35—140222. G. F. F. 1914. 
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Above this number at + 0,8 there is another shore-line marking 
a stage with higher water (on Pl. 9 marked by the thick, 
broken line). Above it an erosion cliff rises and in front of 
the shore-lines is the terrace, which terminates in a 15 m high 
steep down to the present lake. On this steep there are also 
well-developed, horizontal shore-lines which prove that there 
have been lower water-levels during the history of the lake. 

Before a more detailed description of the different periods we 
must first fix their mutual order. As to the low-water period, 
it must have occurred after the formation of the greatest part 
of the terrace, because, — if this had not been the case —, 
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Fig. 4. A, the shore profile and B. the curve of the heights of the Arpojaure 
watersurface. 


its shore-lines would now be completely covered with material. 
At many places they are however now bare, at others only 
covered with fine distal sediment. Thus the low-water period 
must have occurred after that high-water period during which 
the greatest morphological changes took place and the shore 
got the most of its present shape. Of the two highwater 
periods in question the one marked by the shore-line at + 0 
was the later, because the water-surface was standing here, 
when the lake was drained in 1905, and because the terrace 
between this line and the one at + 0,8 is covered with old 
birches, junipers and brushwood. 

Whether there has been one uninterrupted 0-period succeed- 
ing the + 0,8 period or an alternation has taken place with 
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oscillations, cannot be exactly determined, but as will be shown 
below there has been at least one oscillation. At present the 
surface of the remaining lake lies at — 15 m. 

The most probable order between the different periods is, 
however, (fig. 4 B): 

1) First high-water period (+ 0,8 stage). 

2) Low-water period. 

3) Second high-water period (+ 0 stage). 

4) Present period, the rest-lake (— 15 stage). 

On the relative or absolute duration of the first three stages 
we cannot express an opinion. In the sequel, however, we 
will try to give an account of the morphological formation 
that ensued curing the different periods as well as the degree 


of development they attained. 


First high-water period. When the water-surface within 
the Arpojaure district fell from its highest level at 532 m, 
the lake Arpojaure was formed in the kettle-hole closed by 
elaci-fluvial oses. On the eastern side the water found its 
outlet in a hollow between two ose-centres consisting of 
coarse gravel. In the loose material a channel was easily 
eut out, which undoubtedly soon got its final present appea- 
rance and attitude with the passpoint at — 0,4 m. (PI. 9). Like 
the whole bottom of the brook, the passpoint is paved with the 
large boulders, which wer sucecessively heaped, while the 
smaller were eroded away, and thereby it must have kept the 
same height almost throughout the existence of the lake. 

As the shore-line of this first stage is the innermost, form- 
ing the base of the high cliff, the quantitatively largest ero- 
sion and thus the greatest morphological changes must have 
taken place during this period. For it is evident that the 
material which has lain inside the triangle ABC in fig. 4 B 
must now have been eut away, while during the second high- 
water period only that within the polygon DEFC was eroded. 


To a closer examination of the shore-terrace and its diffe- 
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rent parts I shall recur when treating of the second high- 
water period. However, it must be remarked already here that 
the broken thin line on the map marks the boundary between 
the erosion- and the accumulation-terraces or, in other words, 
the approximate position of the ¢nztial shore-line of the lake be- 
fore the waves had had time to cut out an erosion-terrace inside 
and accumulate a plain outside it. As will be seen, the course 
of this line was more irregular than the full thick one, 
Especially the large point to the east of the mouth of the 
Telt-river, the existence of which has been stated by C. 
CarLz0oN on stratigraphical grounds, ought to be observed. 


The whole of this point, however, was not cut away during © 


the first high-water period; part of it was eroded during the 
second high-water period or at the very emptying in 1905. 
In the same way the headland below the terminal terrace on the 
eastern side of the lake was sharper and more projecting be- 
fore, and so was also the one at the northern side of the 
north-eastern bay. 

It is more difficult to express an opinion of the changes 
brought about through accumulation, as these formations 
might have been more or less transformed during the following 
periods. The accumulation-terrace, I daresay however, may 
have been built up to its final shape as early as this period, 
and in size as well as in position it has shown nearly the 
same main features as it now does. Therefore we may state 
that the shore-zone as well as the topography of the whole 
lake-basin reached a mature stage during the first period, and 
an appearance which — the western part of the lake excepted 
— was only little changed during the following periods. 

Low-water period. As mentioned above, it is owing to the 
presence of well developed shore-lines on the terrace-steep that 
we have been led to presume a period of low-water during 
the existence of the Arpojaure. It is especially on the eastern 
side of the‘lake, below the terminal terrace, that these shore- 


lines lie most beautifully developed and most free from later: 
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accumulated material (fig. 5). They are formed as more or 
less high erosion steeps of stones, which have a size up to 
1,5—2 dm in diameter. No erosion terraces are to be found, 
which shows that the surface of the water has not stood at 
the different levels for any long space of time but only so 
long as to enable the waves to carry away the finer material 
and heap the coarser to steeps or banks. As is evident from 


Photo: The author. 


Fig. 5. The shore-lines of the low-water period at the northern part of the 
eastern shore, beneath the marginal terrace. 


fig. 5, especially two shore-lines are clearer and sharper than 
the others, the first at — 6m, the second at —10 m. Further 
to the north there is a third sharply formed line at —13 m. 
These three shore-lines are the only ones that can be followed 
in the field further than along the eastern side of the lake. In 
spite of a few intervals, where they are entirely buried by 
distal sediments from the following period, they can be traced 
along the whole of the northern shore up to the mouth of 
the North-eastern bay. On the southern side they cannot 
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now be discovered as they are here wholly covered by lake- 
sediments and dunes; that is also the case on the western 
shore, where the deltas of the streams have effaced them. 

The lowest shore-line observed lies, as has been said, im- 
mediately above that of the present lake at — 13 m. Whether 
there are any shore-lines below this level we don’t know, as 
the lake could not be sounded. However, it is evident from 
the now observable part of the basin that during the low- 
water period there have been three stages (at —6, — 10 and 
—13 m) of stationary position of the surface of the water. If 
they occurred during the sinking or rising of the water-level, 
we cannot tell. 

This low-water period must be due to climatalogical causes, 
as there was no other outlet than at — 0,4 before the drain- 
ing of the lake. Nor is there any trace of a lower outlet 
which has been filled up, and the oozing out of the water 
through the great glaci-fluvial formations that surround the 
lake is completely inconceivable. However, it ought to be 
observed that the lake is so small and is so open and 
well situated for evaporation that the level of the water 
has shown great changes even at small variations in clime. 
According to information obtained from those who drained 
the Arpojaure the depth of the rest-lake is 10—15 m, 
which is very probable, as the neighbouring kettle-holes have 
about the same depth. From a morphological point of view 
there is nothing to make a complete drying up of 25—30 m 
improbable; nor is there anything to prove it; the minimum 
measure, however, is the lowest low-water shore-line which is 
at —13 m. 

As to the morphological changes of the basin during this 
period we cannot say anything about them, as most traces were 
effaced during the following period. It is probable, however, 
that a sharpening and levelling of the terrace-steep, must have 
taken place both at the time of the rising and the sinking of 


the surface of the water; the drained parts were also exposed 
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to the subaérial erosion and transformed just as the present 
shore (see further page 512). 

The second high-water-period. The shore-line of this period 
is very well-developed and sharply marked in the topography, 
where it separates the bare sand from the shore-terrace of the 
first period. Its course approximately follows the latter and 
is only separated from it by a zone 5—20 m broad and over- 
grown, as mentioned before, by birches and brushwood. 

Because the shore had reached maturity already during 
the first high-water period and the difference between the 
water-level of this period and that of the third is very small, 
it is probable that the shore during the second high-water 
period also reached full maturity only after a short time of 
wave-action. In other words, most of the morphological work 
was performed, and it only remained for the waves to regulate 
the shore-profile to their water-level. Thus during a tolerably 
long time before the draining in 1905 the lake-basin was at 
rest. 

In general it is a rare thing that a shore reaches its full 
maturity. The earthcrust and the clime are too unstable 
to allow the shore of a sea ora great lake to retain the same 
altitude so long a time that the waves and the currents 
can form a »profile of equilibrium». It must be mentioned 
that the shore-current, through its power and range, often 
transforms already formed parts of shore, by eroding material 
and transporting it to another place. Therefore the shore- 
drift often leads a never ceasing, wandering life along the 
coast. In small lakes, as the Arpojaure, where the height 
of the waves could only fluctuate between narrow limits, the 
shore-drift soon attained a secure existence at the place of its 
first deposition. If the surface of the water remains at the 
same level a relatively long time and the cliff is built by 
loose and easily eroded and transported material, the shore 
can however here reach full maturity. 

On examining the shore-terrace we find it very regularly 
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formed, although its breadth at different points of the lake 
shows irregularities, owing to causes treated below. The 
terrace consists of two parts, one covered with more or less 


i 


Ps 


large stones and the other built up of fine sand, only here and — 


there strewn with coarser stones (fig. 6). The first-mentioned 
of these parts is the wave-cut terrace.' The stones on the 


surface were carried hither, according as the finer material 


Photo: The anthor. 

Fig. 6. The parting-line between the wave-cut and the wave-built terrace at 

the eastern shore outside the ancient outlet. (The marginal terrace in the 
background; the present rest-lake to the left). 


was cut away. The size and appearance of the stones are 
also quite in accordance with those in the adjoining ‘cliff. 
Thus on the N. and E. shore, where the principal ose with 
is proximal’ glaci-fluvial material is situated, the stones on 


1 For a more detailed description of the shore in general and especially of 


that in Arpojaure I refer to my treatise: Strandzonens allmaénna morpholo- 
giska utveckling. Ymer 1914. : 
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the terrace is coarsest, measuring as much as 3—5 dm in 
diameter, while on the south the size sinks successively from 
1 dm in the eastern part towards the west, so that in the 
middle of the shore it only measures 0,3—0,4 dm and at the 
month of the Telt-river the terrace wholly consists of sand. 
Here there is no apparent difference in the topography be- 
tween the two parts of the terrace, but the boundary can be 
fixed in the large stream section. 

The seccond part, chiefly composed of fine material, is the 
wave-bwuilt terrace. 

GitBerRt! has pointed out that the currents are the most 
effective power acting on the shore; he also says that »the 
transporting effect of waves alone is so slight that only a 
gentle current in the opposite direction is necessary to coun- 
teract it». The undertow brings the material, eroded by the 
breakers, right out from the shore-line to the terrace, where 
the shore-current takes it and transports it along the shore 
forming the accumulation part of the terrace (the »wavebuilt» 
part). In Arpojaure with its clearly developed shoreterrace 
one can follow and form a good conception of the transpor- 
tation of the shore-drift. 

Pl. 9 shows the position of the wave-built terrace, lying 
between the thin broken line and the outer edge of the terrace- 
steep. As will be seen, there is none in the NE. and it is 
slightly developed on the northern shore, but especially well 
on the southern, reaching its maximum in the western and 
south-eastern part. This distribution of the accumulation areas 
is explained by the fact that the winds are strongest from 
the large, wide Arpeijoki valley in W. and thus the waves 
largest in the east part of the lake, especially on the projec- 
ting point below the marginal terrace. <A result of this is 
that the erosion has been greatest on the eastern shore of the 
lake, and also most material carried away from the cliff of 


1G. K. Gitpert: Lake Bonneville; U. 8. Geol. Survey. Monograph I. 
Washington 1890. 
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the marginal terrace. Because of the exposed situation of the 
shore, however, the fine material could not find a place calm 
enough for accumulation here, but was transported by the 
strong shore-current along the shore down to the bay in SE,, 
where the water was still and where the material rested. 

The large size of the wave-built terrace in SW. is a result 
of the rich supply of material from the headland of fine sand 
which has jutted out here and been totally eroded. As the 
lake also formed a bay here, the shore-current could not carry 
away any material, but on the other hand it carried more or 
less large great quantities in the bay from N. and E. It must 
be observed, however, that the large plain between the Telt- 
river and the southern small tributary to the Arpojaure-river 
is to a great degree the delta of these rivers. 
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Fig. 7. Cross-section of the bar at the southern shore. 
Scale: 1:50 


Concerning the two small bars, which cross the lagoons on 
the 8S. shore and in the corner N. of the mouth of the North- 
western bay, it should be mentioned that on account of bo- 
tanical and stratigraphical reasons the first must have been 
built up during this second high-water period. Its summit 
lying at + 1,30 m bears testimony to a higher water-level 
than that at +0 or an oscillation (fig. 4B). By digging 
through the middle of the bar a section was exposed like 
fig. 7. On a ground of fine glaci-fluvial sand there is first 
a stratum of peat (1 dm thick), containing pollen of Picea. 
It passes directly into the vegetation-cover of the lagoon. In 
its uppermost part it is destroyed and interbedded by small 
lenses of sand showing the effects of waves when the water 
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rose. Above the peat is sand with long more or less horizon- 
tal bands of gravel and small broken strata of silt. These 
are covered by sand and gravel layers conformable to the 
sides of the bar. In the middle there is a great irregular 
centre of indistinctly stratified gravel with stones of 1—2 
cm in diameter; towards the lake it passes into sand con- 
taining small stones. The outermost zone consists of gravel 
with stones 3 cm in diameter, showing the erosion and out- 
washing of the waves. The whole section agrees completely 
with those published by Russgt.1 

If the northern, eastern and southern sides of the lake have 
not been transformed to a high degree during this period, the 
western side, on the contrary, has undergone more or less ra- 
dical changes by the action of the rivers.? Here also all the 
shore-lines from the preceding period are destroyed as covered 
with large quantities of sediments. 

The present period (after the draining in 1905). The mor- 
phological changes that have taken place since 1905 are not 
important. However, the ravines and the delta on the west 
side of the lake form an exception. Presumably they were 
formed very quickly immediately after the catastrophe 1905. 
The great quantities of loose material, which were easily 
eroded in the fine shore sand, were deposited as a delta just 
outside in the present lake. Now the two rivers continue to 
increase the plain with both their different deltas. 

As is seen from Pl. 9, the shore of the present lake is 
very uniformly developed (on the map the dotted line in the 
lake marks the outer edge of the shore-terrace as it could be 
fixed from the shore). Like the large Arpojaure terrace of 
the high-water periods the one which is now building consists 
of a wave-cut as well as of a wave-built part. Their situa- 


1]. Russe: Geological History ef Lake Lahontan. U. S. Geol. Survey. 
Monograph IV. Washington 1885. 

2 This part of the lake-basin cannot be well analysed from a geomorpholo- 
gical point of view, but its stratigraphy has been carefully investigated by 
©. Cartzon who will publish his results in Bull. Geol. Inst. Uniy. Uppsala. 
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tion and size correspond also in general with the Arpojaure 
shore. In NE., where the power of the waves is now strongest, 
the terrace reaches a breadth of only 3—4 m because here it 
consists only of the wave-cut part. In the south-eastern and 
north-eastern bay, on the other hand, it attains a breadth of 
10 m depending on the great wave-built part, in the first 
place formed by sediments carried down from W. and N., in 
the second from E. Because the water-level in the lake was 
sinking during my visit, there was no subaquatic delta-terrace 
outside the mouthes of the rivers, but the borders of the deltas 
were soon after their formation raised above the surface 
of the lake. On the point between the two rivers, however, 
there was a shore-terrace 10—15 m broad. A great trans- 
portation of material from 8., when the wind was in the south, 
and from W., when the wind was in the north, could also be 
directly observed as well as a great transformation of the 
hooked spit in the remotest part of the point at different winds.! 

Besides the ravines in the western side which have been 
formed by running water, the terrace on the north side of 
the lake has been more or less destroyed by erosion through 
temporary rills formed by rains. This erosion seems to be 
very rapid, the small ravines eat back in the fine sand with 
great speed and branch off, leaving between them more or 
less long tongues of the terrace — phenomena quite similar 
to those met with on a considerably larger scale in the great 
rivers of Norrland. 

As has been mentioned before, the wind-erosion on the dried 
areas of the Arpojaure basin is rather great and has already 
formed considerable dunes, though the sand-drift can only have 
any effects from June to September, as during the rest of the 
year the area is frozen and covered with snow. All the dunes 
are situated on the south and south-east shore, the largest of 
them lying immediately outside the O-line, where it bounds — 
the south-east bay. (See the map, where the dunes are marked 


' Cfr. Strandzonens morfologiska utveckling ete. Ymer 1914. 
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with a fine line). From a morphological point of view this 
wind-erosion has not yet altered the topography of the Ar- 
pojaure basin to any great extent, but if it is allowed to 
continue at the same rate as now, the time will not be far 
off, when the south shore has lost ist original shape and is 
quite covered with eolian sand, while the district round the 
ravines has considerably decreased in height. 

Conclusion. In spite of the smallness of the Arpojaure 
lake the waves and their currents have been able to do a 
great work on the shore and form a shore-zone of full matur- 
ity. This depends upon the fact that the whole basin, being 
a kettle-hole, is bounded by glaci-fluvial material, which is 
very easily eroded and transported. It is true, indeed, that 
the phenomena are small and insignificant, but their nature 
and genesis are indeed quite similar to those of larger lakes 
or in the sea. In these latter places, however, it is difficult 
and in many cases impossible to make such detailed observa: 
tions as are necessary to get an intimate knowledge of the 
morphological processes and their development. ‘Therefore, 
studies of small but well developed areas are one of the few 
ways open for detailed studies of actual morphology. 

To sum up the above brief description of the morphological 
history of the Arpojaure basin, the four periods with different 
heights of the water-level may first be pointed out. As the 
surface of the lake was inconsiderable and the outlet especi- 
ally narrow, even small changes in the supply of water have 
produced great variation of the water-level. In spite of this, 
we must believe that at least the low-water period is due to 
climatological circumstances. Without desiring to enter into a 
discussion with more or less weak hypotheses of the climatologi- 
cal characteristics of the periods I must, however,point out that 
it is very probable that they correspond with those of Buiyrr 
and SERNANDER, so that the first period corresponds with the 
Atlantic the second with the Subboreal and the third with 
the Subatlantic; the fourth is due to the draining in 1905. 
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From a morphological point of view the four periods may 
be characterized in the following manner: 1) The first is the 
time of the greatest morphological processes and transforma- 
tion of the basin; the cliff got its final height and position, 
the shore- terrace was eroded and built up, and the whole 
shore attained a high degree of maturity. 2) During the 
second period, when the water-level was more stationary at 
three altitudes (—6, —10 and —14 m), a sharpening and a level- 
ling of the terrace-steep have taken place; the results of the 
other changes are now destroyed. 3) The shore-profile already 
formed during the first period is during the third period only 
regulated to the present water-level and a mature stage is 
soon reached. The western part of the lake, however, has 
undergone more or less great changes through the accumula- 
tions by the rivers. 4) The greatest changes that took place 
immediately after the draining-catastrophe were the forming 
of the ravines on the W. side and of the largest part of 
the delta outside them. The subiéerial erosion through wind 
and rain is great on the shore- and delta-plains, but has not 
yet destroyed the lake-topography of the basin. 


The draining-catastrophe in 1905. 


The phenomena which arose within the lake during the very 
short catastrophe, consisted almost only in the direct fall of 
the surface of the water, because hardly anything was eroded 
besides the material that lay at the place of the draining 
ravine. Outside the lake, on the other hand, there arose con- 
siderably greater changes. As these so intimately belong to 
the history of the Arpojaure, I consider myself justified in 
treating them here in all brevity. 

Between the high ose on the north side of the lake and the © 
marginal terraces south of it, there was a little depression 
before the draining. It was here that the settlers determined — 
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to dig a channel to lower the lake and get grazing-ground 
on the shallow shore terraces. 

As is, however, often the case with the draining of lakes, 
the changes that arose were much greater thas was supposed 
at the start. After digging for a couple of weeks the surface 
of the Arpojaure was finally reached, the water entered the 
channel, and in less than two hours the stream had cut a 15d 
m deep ravine in the very erosive gravel and sandy material, 
and all the water welled out over the lowland outside the 
lake. 

The map, Pl. 9, shows that part of the inundated area below 
the lake which was most changed and where the signs of the 
catastrophe are most beautifully exposed. As is seen, the 
ravine (388 m deep) widens more and more to the E. towards 
the lowland. The latter is bounded on the N. by the river 
Arpojoki, on the W. and partly also on the S. by oses, while 
on the NE. the large peat-bog Arpovuoma extends. ‘To this 
one the broadest, northern part of the inundated area also 
belonged before the catastrophe. 

As shown by the figures on the map, the area sinks from 
—15 m at the ravine to —30,6 and —31,7 at the Arpojoki. 

Before the draining the Arpojoki ran more southwards, 
with a curve towards the figure 25,6, at which place it joined 
the former outlet from the Arpojaure. The little bag-like 
part which the area forms at its southernmost edge is just 
situated in the gully of this outlet, where it swells out owing 
to the presence of a kettle-hole. The irregular glaci-fluvial 
formations which lie on both sides of the mouth of the ravine 

extended a little farther out before, but left a depression 
' between each other. It was in this valley, overgrown with 
'birches and salix-bushes, that the waterfall of the draining 
found its natural outflow, afterwards spreading far and wide 
over the bog below. At present the area, with its great rid- 
ges of blocks and broad plains of sand and gravel, looks just 


-as barren and desert as the Arpojaure basin. 
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Let us, however, investigate this area, at the same time 
trying to solve the history of the draining catastrophe. 

The 28 m high borders of the ravine descend abruptly with 
a slope of 30° down to the bottom, where the present outlet 
flows. On the north side, a narrow terrace is situated, term- 
inating 400 m east of the lake in a great heap of blocks,1 
which measure 1—1,2 m in diameter and which are divided 
into three ridges directed toward the east. 

In front of it there is a new larger and broader block-mass. 
In the centre the stones reach a maximal diameter of 1 m, 
thereafter decreasing in size towards the east. Its different 
rows also become narrower and narrower and are formed of 
finer material towards the south, so that at the figure 21,2 
they only consist of small low heaps more or less convex to 
the south. They consist of gravel and stones reaching a size 
of 5em. Towards NE. the second block-delta gradually passes 
into a broad lobe-formed area of sand and gravel, which 
reaches down to the Arpojoki and with small deltas of fine 
sand extends to the south border of the inundated area. 
A third mass of blocks is situated to the North of the second, 
but differs from this and the first by the broader and trian- 
gular form of its ridges. Like the second block-delta the 
third passes gradually into an area of sand and gravel, sepa- 
rated from the former by an erosion gully now dried out. 
Both of these sand-areas are thus the distal continuation of 
the three proaimal block-deltas. The material is at the figure 
24,6 about 0,4—1 dm, on 30,2 about 0.3—0.5 dm and at the 
periphery on figure 31,2 only 0.1—0-05 dm in diameter. 

These facts give us the following idea of the catastrophe 

The first quantity of water that entered the channel eroded 
its way with great rapidity, finally reaching the eastern slope, 
down which it ran. The stream had now started, the erosion 
in the fine sand was very rapid, more water could enter the 


* Marked by dotted areas on the map. 
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ravine at the same time, and its deep increased at an enorm- 
ous rate, so that it may be presumed that the chief part of 
the whole volume of water rushed out all at once, or within 
a very short time. It carried away everything that stood in 
its way, large patches of earth with bushes and birches were 
torn up and carried by the water far down to the bog where 
they now stand bare and dry, two kilometres or more from the 
lake. The gravel and sand in the marginal terraces as well 
as the proximal coarse material in the ose were then reached. 
The largest stones reaching a size of 1—1.2 m rolled down 
the slope and were deposited as the first delta of blocks. 
Too great quantities of stones could not, however, be ac- 
cumulated here, as the stream must have a free passage. The 
principal water-stream therefore divided and rushed south of 
the first block-mass and at an angle in front of it built up 
a new delta of somewhat smaller material. The same con- 
ditions occurred here, and the chief stream changed its course 
again in order to find a freer passage towards the north. 
The coarsest material now in transportation reached 0.5 m 
in diameter and formed the third delta of blocks. These 
three deltas represent the centres of the strongest torrents, 
lie therefore in front of each other from a proximal to a distal 
direction built up of material of decreasing coarseness. Their 
different ridges also pass successively from narrow into broad- 
er lobes; the distal fine material finally built real outwash 
gravel-plains. They filled, pushed aside and dammed up the 
Arpojoki river into a lake, part of which is still left west of 
the figure 30,6. 

Owing to the great friction and the spreading of the waters 
over a considerable area, the sand and gravel could not be 
carried any great distance, but stopped abruptly 700—1200 
m from the ravine. The finest material, or that which was 
suspended in the water, followed the course of the great 
stream through the river Arpojoki out into the river Kén- 
gimé. The water from the Arpojaure also rushed forward 

36—140222. G. F. F. 1914. 
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so violently in this broad river, that a wave of white and 
muddy water came down ar far as Haparanda on the Gulf 
of Bothnia ca. 420 km from the Arpojaure. 

When the principal part of the waters had rushed out, 
matters became a little more. settled. The erosion in the 
ravine continued, however, although not at its former rate, 
owing to the decrease in the height of the fall and in the 
resistance of the coarse material which had tumbled down 
into the ravine from the sides of the oses. 

After having run in the gully between the two distal outwash 
gravel-plains the outlet of the Arpojaure soon found its present 
channel on the western side of the inundated area. Soon after 
the catastrophe the Arpojoki river also found its way along 
the northern boundary, now quickly eroding a valley in the 
gravel and fine sand. 


Sammanfattning. 


Foéreliggande uppsats utgér en kortfattad redogorelse for 
resultaten af mina undersékningar dfver sjén Arpojaure i nord- 
ligaste Torne Lappmark under sommaren 1913. 

Trakten omkring Arpojaure (fig. 1) utgéres af ett stort rull- 
stenskomplex, sammansatt af dsar, rand-terrasser och kame- 
bildningar. Asarne na pa flere stallen stora dimensioner samt 
upptrida ofta med en—tre parallellryggar. Nagra af dessa 
visa utpraiglade centra pa regelbundna afstand fran hvarandra 
(fig. 2); sannolikt representera dessa arscentra, i hvilket fall 
landisen har dragit sig tillbaka omkring 100—150 m pr ar. 
En val utbildad randterrass, som ligger vid sjéns nuvarande 
utlopp, nar med sin plana yta upp till 532 m:s hojd dfver 
hafvet angifvande en vattenyta pa denna niva. Kame-omradena 
bestéa af en oredig massa sma kullar, skilda fran hvarandra 


af stérre och mindre afloppslésa sinkor. Utom de dédisgropar, 
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kame-omradena upptaga, finnes det afven andra sadana vid 
och mellan de skilda rullstensdsarne. En af de stérsta déd- 
isdepressionerna ar just Arpojaure-bassaingen (fig. 3 och Pl. 9). 
Pa N sidan begrainsas denna af en hog rullstensas, besta- 
ende af groft, proximalt material. Terrangen S om sjén har 
pa grund af att den legat i 14 om det stora isparti, som en 
gang upptog depressionen, blifvit uppbyggd af distalt mate- 
rial (sand och finare grus). 


Ar 1905 genomgrafde nybyggarne i trakten asen vid den 
nyssnimnda randterrassen och uttappade delvis sjén fér att 
erhalla betesmarker af dess grunda strandterrasser. Fdoreta- 
get misslyckades sa till vida, att annu icke ett grasstra vixer 
inom sjén; vattenytan sainktes dock med 15 m och en liten 
restsjé aterstar blott i depressionens djupaste parti, omgifven 
af de bara, sterila stranderna af sand och grus. 

Fig. 4 A visar en typisk profil ofver den forna Arpojaures 
strandzon. Vid + 0 stod vattenytan vid tappningen 1905 (pa 
kartan markerad med en heldragen tjock linje), vid + 0,8 ar 
ett terrasshak, utvisande ett hégre lige af vattenytan under 
sjéns historia (pa kartan markeradt med en streckad tjock 
linje). Terrassen mellan de bada siffrorna ar bevuxen med 
bjork, en, vide och ris. Utanfér + 0 utbreder sig en strand- 
terrass, som begrinsas ned mot restsjén af en brant. Pa 
denna finnes afven tydliga strandlinjer (fig. 5), utvisande laga 
vattenstand. 

Den mest sannolika ordningsféljden mellan dessa perioder i 
sjoéns utveckling ar (fig. 4 B): 1) forsta hégvattensperioden 
(0,8 stadiet), 2) lagvattens-perioden, 3) andra hégvattens-pe- 
rioden (0 stadiet), 4) nuvarande perioden (— 15 m stadiet). 

Da sjén under hela tiden till 1905 endast agt ett utlopp 
och dettas passpunkt icke har kunnat underga férdndringar 
utan varit fast, maste atminstone lagvattensperioden bero pa 
klimatologiska orsaker. Sannolikt ar da, att den motsvarar 
Biytt’s och SERNANDER’S subboreala skede. 
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Ur morfologisk synpunkt torde de olika perioderna i sjéns 
utveckling kunna karakteriseras pa féljande saétt. Under den 
forsta har den ojimforligt stérsta utvecklingen 4gt rum. Stran- 
dens erosionsbrant eller kliffen erhéll sin nuvarande héjd och 
riktning och den utanfér liggande terrassen ungefér samma 
bredd som nu (med undantag af omradena utanfor Telt- och 
Arpojaure-bickarne, som under de foljande skedena fortsatte 
att utbygga sina deltan). Strandzonen torde redan da ha ut 
bildats till en hég grad af mognad eller morfologisk fulland- 
ning. Da det pa strandterrassen kan iakttagas en skarp skill- 
nad mellan den del, som ar uppkommen genom erosion, och 
den som ar nybyggd genom ackumulation (se fig. 6), utvisar 
erdnsen mellan dem (pa kartan angifven med en fin streckad 
linje) sjéns ursprungliga eller initiala begransning.t Under 
lagvattensperioden, da sjéns yta, enligt hvad som kan iaktta- 
gas pa den nu torrlagda terrassbranten, varit mer stationar 
vid —6 m, —10 m och —14 m, tillskarptes terrass-branten af 
vagornas erosion. Eventuella ravin-bildningar o. d. finnas nu 
icke kvar, emedan de férstérdes under nasta period, da den 
kyvarstaende strandzonen fran den férsta perioden hufvudsak- 
ligen endast torde hafva reglerats i forhallande till da radan- 
de vattenyta. De stérsta foraindringarna sedan 1905 ar utbild- 
ningen af de rikt forgrenade ravinerna pa sjéns V sida samt 
de stora deltana utanfér Telt- och Arpojoki-bickarna. En 
ritt ansenlig vinderosion fger ocksé rum under sommarma- 
naderna, och en zon af sma dyner hafva bildats pa och ome- 
delbart utanfor + 0-strandlinjen. 

Betriffande tappningskatastrofen 1905 kan anfoéras att den 
inom sjén endast gjorde sig gillande genom vattenytans has- 
tiga sinkning. Pa den laga terrangen utanfor sjén (se kartan, 
Pl. 9) skedde déremot stora och valdsamma férdndringar. Nar 
genomgrafningen af asen natt ned till sjéns yta och det forsta 
vattnet silat in i kanalen, skedde den fortsatta utgréfningen 


i Fér en utfdrligare redogérelse for Arpojaures strand hanvisar jag till 
min uppsats: Strandzonens allminna morfologiska utveckling. Ymer 1914. . 


Geol. Forens Forhandl. Bd. 36. 


m 
\\ ye 


~ 
SS 
= 


AN WAL My, 
, Wy, 


Qing 
28 


=z 
1 P WV 
Tat, 7 \\\ 
aR Wd 
<S RN HH oa 


S 


SN) 


= 
iS 


dil) 


ARPOJAURE 


by 
Hans W:son Ahbnann 
July 1913 


Scale 1:10000 


4 
Ny ve 
7 {tte & 


SVM 

LMM (777 
Wt" LTT 
WW HUY 


HTLV SUK 


GEN. STAB. LIT. ANST. STOCKH 


Bd. 36. H.6.] THE MORPHOLOGY OF THE ARPOJAURE. 521 


medelst vattnets egen erosion med sadan hastighet, att storsta 
delen af sjén inom loppet af ett par timmar tappades ur och 
som en vildig stértflod flét ut ofver nedanfér liggande omra- 
de. Utaf det medférda asmaterialet stannade eller ackumu- 
lerades férst det: gréfsta (block ma&tande 1—1.5 m i dia- 
meter) som en rad ryggar (pa kartan angifna med prickar). Da 
dessa férorsakade hinder i strémmens bana, maste denna béja 
om, och ackumulerades darfér nasta blockanhopning snedt fram- 
for den férra. Ett tredje stort blockdelta bildades i sin tur 
snedt framfér det andra. Som fortsattning af bada sistnimnda 
deltan utbredde sig sedan det finare gruset och sanden i stora 
plan. Dessa férskéto Arpojoki-backens lopp, sa att den nu 
rinner betydligt langre mot N an férut. Arpojaures utlopp 
gick forst 6fver de bada sand-planen (se kartan, Pl. 9) men 
rinner den nu pa deras V sida. Tappningsfloden, medférande 
det finaste materialet, foljde Arpojokis lopp ut i Kéngéma 
alf och skall enligt uppgift hafva iakttagits anda nere vid 
Haparanda. 
Geolog. Inst., Stockholms Hégskola, Nov. 1913. 
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Anmiilanden och kritiker. 


1. @yzen P. A. Mammut og moskusokse i Norge. Naturen, 
Tllustr. Maanedsskr. for populer Naturvid. 37:te aarg. 
Bergen—Kjgbenhavn 1913, sid. 195. 

2. Reuscu, Hans: Findestedet for moskusokse-hvirvelen. 
Naturen 1913, sid. 279. 

3. BuogriykKn, K. O. Fundet av en halshvirvel avy moskus- 
okse ved Austberg i Indset. Naturen 1913, sid. 282. 


I de 3 ofvan citerade uppsatserna har ett nyligen i Norge gjordt 
intressant fynd af en myskowe-halskota, hyars bestiimning verifierats 
af HERULF WINGE, behandlats. Som blott ett litet fragmentariskt 
ben af med all sannolikhet myskoxe hittills varit kindt fran Fenno- 
skandia‘+), torde en kort redogérelse fér detta nya fynd vara pa sin 
plats. 

Den del af MYENS uppsats, som behandlar mammuten och fossila 
fynd af detta djur, forbigas hir, sasom icke innehallande nagot sir- 
skildt nytt for vetenskapen. 

I uppsatsens senare del (sidd. 200—-208), som handlar om mysk- 
oxen, omniimnes bl. a. det enda fynd, som ir kindt fran Danmark, 
hvaremot mitt fynd fran Nol underkinnes. (Hirom mera nedan.) 
Det norska fyndet gjordes i april 1913 i en jirnvigsskirning vid 
Indset & Dovrefjelds nordsida, c:a 80 km St.W om Trondhjem. 
Kotans bredd uppgifves vara 14,5 em. 

Profilen vid fyndplatsen var enlist OYEN i hufvudsak fdljande. 

Ofverst en c:a 3 m miiktig badd af fin sand med sten af vaxlande 
storlek. Detta lager, om hvars genesis @YEN icke tyckes hafva nagon 
stadgad mening, dr, enligt REUSCH och BJ@RLYKKE, mordn. Under 
denna fdljer en serie lager af sand af viixlande groflek, delvis nagot 
grusblandad och delvis ersatt af rulladt grus. Enligt @yENs profil 
fig. 6 ir miiktigheten af denna serie c:a 4,5 m och kotan antriffad 
i bottnen af ett lager grof sand med nagot grus, c:a 3 mm under mo- 
riénens undre yta, d. v. s. ¢:a 6 m under jordytan. (Enligt profilen fig. 5 
och en uppgift i texten triffades kotan c:a 10 m under jordytan). Hojden 
dfver hafvet ar c:a 422 meter. WYEN tolkar de sandiga och grusiga 
lagren sasom ilf-, isiilfs- eller strandsediment, medan ett lager af finare 
material uppfattas sisom ett issjdsediment eller en kombination af ett 


') Henn. Munrun: Om ett fynd af kvartar myskoxe vid Nol i Bohuslan. G. F. F. 
26 (915) e 73: 
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sadant och isilfssediment. Det lager, som inneslét kotan, anses — 
mirkvardigt nog da inga andra fossila limningar in myskoxekotan 
traffats i profilen — vara tillkommet under »en forholdsvis lang mel- 
lemliggende tid begunstiget av bedre klimatiske forhold av mildere 
karakter, som igjen har medfert forandringer med hensyn til vegeta- 
tionen, om hvis art moskusoksens optreeden gir os en forestillning» 
(sidd. 207—208); och denna tid anses mycket sannolikt vara att for- 
lagga till @YENS »Mytilus-niveauets tid», som fdljde pa »Ra-tiden», 
och myskoxen, mammuten o. s. vy. tinkas da ha lefvat kvar intill den 
foljande kalla tiden med en isframryckning, betecknad sasom »Port- 
landia-niveauets tid». 

REUSCH och BJ@RLYKKE, som, i motsats till @YEN, besdkt fynd- 
platsen i fraga, tolka de geologiska férhallandena pa ett helt annat 
och, enligt min mening, riktigare sitt in @yHN. De uppfatta nim- 
ligen de under morinen varande sedimenten sasom afsatta, innan 
landisen 6fverskred trakten. Enligt BJ@RLYKKE foéreligger en drumlin 
(3—4 m bottenmoran), hvilande pa sand med grus (2—3 m), och dar- 
under 1—-2 m grus, vid hvars botten kotan triffades, hvarefter féljer 
saud af okiénd miaktighet. Sanden och gruset uppfattas som alfsedi- 
ment, hvari kotan inbiddats, och myskoxen antages ha lefvat i trakten 
under en interglacial tid eller vid slutet af en sadan, da landisen pa 
nytt ryckte fram. Fyndet visar dirfér icke, att myskoxen lefvat i 
Norge cfter den sista istiden. Pa samma siitt tolkas det norska 
mammutfyndet, som ar gjordt pa sydsidan af Dovrefjeld, c:a 95 km 
St. W om myskoxe-lokalen. 

Till sist nagra ord med anledning af @YENS ofvan antydda upp- 
fattning af benfyndet vid Nol. Han skrifver (sid. 202): »— — men 
endskjant en svensk geolog har skrevet en serskilt avhandling om 
dette fund og sokt at vise at det er det forst kjendte fra ’Fenno- 
skandia’, ter man allikevel vere berettiget til at naere tvivl derom, ti 
den fremragende danske forsker Herulf Winge uttalert) om det meget 
defekte benstykke: ’Overensstemmelsen med Ovibos er ellers ikke i den 
Grad slaaende, at al Tvivl er utelukket. Kn Mulighed, ikke saa ganske 
lille, er der ogsaa for smaa, tamme Oxer.’ @YEN tilligger i anslutning 
hirtill: »Det var derfor av megen interesse, neersagt en begivenhet i 
norsk kyarterforskning, at der —- — blevy indsendt — en hviryel 
— —» af myskoxe. 

Hartill vill jag endast anmiirka, att @ypN underlatit dels att taga 
hinsyn bade till professor LONNBERGS utsago om mitt fynd, hvilket 
denne pa anforda grunder anser sasom hoégst sannolikt tillhérande 
myskoxe, och till 6friga delar af WINGES uttalande, sisom att han 


>er — — mest tillbgjelig til at tro paa Ovibos — —», dels ocksa 
att ens antyda, att jag visat, det WINGES andra alternativ, det att 
benet skulle ha tillhdrt en liten tam oxe, »maste — — anses vara 


fullkomligt utesluten». (sid. 183) pa grund af de geologiska forhallan- 
dena vid Nol. Benet triffades nimligen i bottnen pa ett c:a 8—9 m 
miktigt lager af isilfsgrus med sand (nedtill), som hyilar pa moran- 


1) | Muntuzs citerade uppsats, s. 182. 
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grus (flera meter) och tiackes af moringrus (9—10 m), isilfsgrus 
(4—5 m) och ater moringrus (c:a 6 m). 

Jag har, som jag tror pa goda grunder, daterat fyndet till inter- 
glacial tid. Men afven om man, sasom OYEN i motsats till mig sanno- 
likt vill, skulle tinka sig ocksa detta fynd férlagdt till senglacial tid, 
air. @YEN verkligen af den asikten, att man ens da haruppe j Norden 
var sa langt fore sin tid, att man hade sma tama oxar i sin tjinst? 


HENR. MUNTHE. 


epee Vos 


GEOL. FOREN. FORHANDL. Bd 36. H. 6. Nov. 1914. 525 


Felix Wahnschaffe 


' Med den bekante tyske kvartirgeologen FrLrx W AHNSCHAFFE, 
som i en alder af 63 ar afled den 20 sistlidne februari, bort- 
gick en forskare, hvilken i vida kretsar forvarfvat sig val- 
fértjant aktning och vanskap saval fér sin outtrittliga, entu- 
siastiska verksamhet i sitt fack som for sin ansprakslisa och 
vilvilliga personlighet. Som hans studier alldeles 6fverva- 
gande voro inriktade pa det nordeuropeiska glaciationsomra- 
det, aro manga af hans arbeten af sirskildt varde for skan- 
dinaviska geologer, liksom WaunscHarre a andra sidan redan 
tidigt larde sig vart sprak och gjorde sig fértrogen med var 
geologiska litteratur. Sedan 30 ar var han ledamot af Geo- 
logiska Féreningen. 

Omedelbart efter afslutade universitetsstudier i Leipzig 
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och Jena anstailldes Wannscuarre ar 1875 sésom kemist vid 
den nyinrattade afdelningen for geologisk-agronomisk kart- 
laggning af slattlandet vid Preussens geologiska undersék- 
ning och bergakademi. Ar 1879 blef han assistent och 1886 
Landesgeologe samt 1903 afdelningschef for slattlandskarte- 
ringen, som han da redan ledt sedan nagra ar tillbaka. 
Samtidigt forelaste han dels vid Berlins universitet och dels 
vid bergakademien samt vickte mycket intresse for kvartar- 
geologien genom sina talrika och val forberedda exkursioner. 
Sarskildt under de senare aren intresserade han sig afven 
mycket for geologiens popularisering. 

Om ocksa kvartirgeologien var hans hufvudfack, egnade 
han afven ett sa betydande och framgangsrikt arbete at mark- 
laran samt at geologiens praktiska tillampning pa jordbruket, 
att man val kan beteckna honom sasom en af den moderna 
agrogeologiska forskningens grundlaggare. 

Sin férsta vetenskapliga studieresa féretog WAHNSCHAFFE ar 
1883 till Sverige, dir han tillsammans med forf. af dessa rader 
sirskildt besékte Skane, Bleking, Stockholmstrakten och Bo- 
huslin. Han utstrickte vidare sina studier till de 6friga 
skandinaviska linderna och till Ryssland eller de landet, som 
traffats af den skandinaviska nedisningen. Senare besidkte 
han de nordamerikanska och alpina glaciationsomradena, hvar- 
jamte han 1910 deltog i den svenska kongressexkursionen till 
Spetsbergen. 

Inom sitt eget land hade han féretagit en mangd resor och 
forskningar. Bland annat hade han helt eller delvis karte- 
rat och beskrifvit ett trettiotal geologiska kartblad i skalan 
1:25 000. For éfrigt hade han utgifvit inemot ett hundratal 
vetenskapliga och ett tiotal populara, geologiska uppsatser 
jamte ett tiotal nekrologer éfver framstaende forskare. En 
forteckning 6fver hans arbeten finnes bifogad till den minnes- 
runa 6fver WAHNSCHAFFE, som af Pau Kruscu blifvit inférd 
i Zeitschrift der Deutschen Geologischen Gessellschaft fér inne- 
varande ar. 
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Waunsouarres talrika smarre uppsatser dfver rafflor, skilda 
slag af morianer, glacifluviala, fluviala, eoliska och biogena 
kvartadraflagringar savaél som deras ytformer, bilda, tack vare 
hans goda iakttagelseférmaga och samvetsgranna arbetssitt, 
viktiga kallskrifter for kunskapen om Tysklands kvartara bild- 
ningar. Bland hans nagot stérre arbeten ma har sidrskildt 
erinras om: Die Quartdrbildungen der Umgegend von Magde- 
burg, dari han bland annat anvadnder benimningarna post- 
glacial och spdtglacial i tillnairmelsevis samma mening som 
motsvarande ord hos oss erhallit. 

Sina kvartirgeologiska forskningar har WAHNSCHAFFE sam- 
manfattat i sitt fornimsta arbete: Die Ursachen der Oberfldch- 
engestaltung des Norddeutschen I lachlandes, hvaraf forsta upp- 
lagan utkom 1891, den andra 1901 och den tredje 1909. Detta 
arbete med sin rikedom pa omsorgsfullt sammanstillda fakta 
och sina viardefulla litteraturhanvisningar dr alltjamt sedan 
ett kvarts sekel den viktigaste dfversikten af Tysklands kvar- 
tirgeologi. : 

Af stort varde var afven WaunscHarrEes Anleitung zur wis- 
senschaftlichen Bodenuntersuchung, hvaraf tre upplagor utkom- 
mit aren 1887, 1903 och 1914. Han har i detta arbete kun- 
nat tillgodogéra sin goda kemiska underbyggnad och sin rika 
praktiska erfarenhet inom amnet, hvilket ocksa forklarar den 
stora anvandning denna larobok erhallit. 

Som mianniska var WAuNSCHAFFE ovanligt afhallen pa grund 
af sitt vinliga och ansprakslésa viasen och sin séllsynta plikt- 
trohet. Ocksa erhéll och skétte han med stérsta omsorg at- 
skilliga fértroendeuppdrag, bland annat inom de tyska geolo- 
giska och geografiska sallskapen i Berlin, om hvilkas lugna och 
gynnsamma utveckling han med sitt flitiga och osjilfviska 
arbete samt sitt férsonande satt utan tvifvel inlagt stora for- 
tjanster. 

Manga aro de utlindska geologer, hvilkas tacksamhet han 
forvarfvat genom att pa det valvilligaste satt bitrida dem 
vid deras studiebesék i hans hemland, och manga dro de van- 
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ner som beklaga hans bortgéng. Undertecknad erinrar sig 
sdlunda med tacksamhet anda sedan var forsta bekantskap. 
1880 manga bevis pa aldrig svikande valvilja fran Waunn- 
SOHAFFES sida, hvarvid dennne bland annat visade sina goda 
kunskaper i svenska spraket genom att pa ett fortraffligt satt 
till tyska éfverflytta uppsatserna Om den skandinaviska land- 
isens andra utbredning och Om ett konglomerat inom urber- 
get.) 

WaUHNSCHAFFE var sedan 1878 synnerligen lyckligt gift, och. 
hans hustru, fodd Tueruse Bacu, intresserade sig lifligt for 
hans arbeten, som hon ocksa illustrerade med ypperliga foto- 


erafier. 


1) Bada &tergifna i Zeitschr. d. D. Geol. Ges., Arg. 1885 och 1886. 
G. D.-Gs 


